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NUCLEOTIDE CLEAVABLE LINKERS AND CHI , CHCI , CH , Br , CH , F , CHI , CN , 
USES THEREOF OH , NH , COOH , CONH ,, -NO ,, SH , 

SO H , -S04H , SO NH , NHNH2 , ONH2 , 
CROSS - REFERENCES TO RELATED -NHCUONNHNH , -NHCOONH , –NHSO.H , -NHC 

APPLICATIONS 5 ( 0 ) H , _NHC ( OOH , -NHOH , OCC1 , OCF3 , 
OCBrz , OCI3 , OCHC12 , OCHBr2 , OCHI , 

This application claims the benefit of U.S. Provisional OCHF , OCH , C1 , OCH Br , -OCH I , OCH F , 
Application No. 62 / 789,879 , filed Jan. 8 , 2019 ; and U.S. -N3 , SFs , substituted or unsubstituted alkyl , substituted 
Provisional Application No. 62 / 841,168 , filed Apr. 30 , 2019 ; or unsubstituted heteroalkyl , substituted or unsubstituted 

10 cycloalkyl , substituted or unsubstituted heterocycloalkyl , which are incorporated herein by reference in their entirety substituted or unsubstituted aryl , substituted or unsubstituted and for all purposes . heteroaryl ; or a polymerase - compatible cleavable moiety or 
BACKGROUND O - polymerase - compatible cleavable moiety . 

L 101 , L103 , 1104 and L are independently a bond , 
15 NH -C ( O ) - , C ( 004 , OC DNA sequencing is a fundamental tool in biological and ( O ) , NHC ( 0 ) -C ( O ) NH- , NHCUOÀNH , medical research ; it is an essential technology for the -NHC ( NHNH? , C ( S ) , substituted or unsubstituted paradigm of personalized precision medicine . Among vari 

ous new DNA sequencing methods , sequencing by synthesis alkylene , substituted or unsubstituted heteroalkylene , sub 
stituted or unsubstituted cycloalkylene , substituted or unsub ( SBS ) is the leading method for realizing the goal of the $ 1,000 genome . Accordingly , there is a need for modified 20 stituted heterocycloalkylene , substituted or unsubstituted 

nucleotides and nucleosides that are effectively recognized arylene , or substituted or unsubstituted heteroarylene ; a 
bioconjugate linker , a cleavable linker , a self - immolative as substrates by DNA polymerases , that are efficiently and 

accurately incorporated into growing DNA chains during linker , a linker capable of dendritic amplification of signal 
SBS . Disclosed herein , inter alia , are solutions to these and ( e.g. , capable of increasing fluorescence by releasing fluo 

25 rophores from the remainder of the linker ) , a trivalent linker , other problems in the art . or a self - immolative dendrimer linker ( e.g. , capable of 
BRIEF SUMMARY increasing fluorescence by releasing fluorophores from the 

remainder of the linker ) . 
R1 is SR CN . In an aspect is provided a compound having the formula : R102 and R102a are independently hydrogen , halogen , 
CC13 , CBr , CF , C1 , CHCI ,, _CHBr , 
CHF , CHI , CH , C1 , CH , Br , CH F , CHI , 
CN , OH , -NH ,, -COOH , CONH ,, -NO , SH , 
SO3H , —SO4H , SO , NH , NHNH2 , ONH , 

35 NHC ( O ) NHNH , NHC ( O ) NH , NHSO , H , NHC R ? 
( O ) H , ?NHC ( O ) OH , ?NHOH , OCC13 , 
OCBrz , OCIZ , OCHC1 , OCHBr 2 , OCHI , 
OCHF , OCH CI , OCH Br , OCHI , OCH F , 
N3 , SFs , substituted or unsubstituted alkyl , substituted 

40 or unsubstituted heteroalkyl , substituted or unsubstituted R3 cycloalkyl , substituted or unsubstituted heterocycloalkyl , 
substituted or unsubstituted aryl , or substituted or unsubsti 

B is a divalent nucleobase . tuted heteroaryl . 
R ' is independently hydrogen , halogen , CC13 , CBrz , R4 is a detectable moiety . 
CF3 , CIZ , CHCI , CHBr , CHF , CHI2 , 45 In an aspect is provided a nucleic acid polymerase com 
CH , C1 , CH , Br , CH , F , CHI , CN , OH , plex , wherein the nucleic acid polymerase is bound ( e.g. , 
NH ,, - COOH , , CONH , NOx , SH , SO , H , non - covalently bound ) to a compound described herein , 
–SOH , JSO , NH ,, -NHNH , ÔNH ,, -NHC ( O ) including embodiments . 
NHNH , NHC ( O ) NH , ?NHSO , H , -NHC ( OH , In an aspect is provided a method for sequencing a nucleic 
-NHCOOH , NHOH , OCC1z , OCF3 , OCBrz , 50 acid , including : incorporating in series with a nucleic acid 
OCI3 , OCHC12 , OCHBrz , OCHI , polymerase , within a reaction vessel , one of four different 
-OCH , C1 , -OCH Br , -OCHI , OCH F , -N3 , -SF3 , compounds into a primer to create an extension strand , 
substituted or unsubstituted alkyl , substituted or unsubsti wherein the primer is hybridized to the nucleic acid and 
tuted heteroalkyl , substituted or unsubstituted cycloalkyl , wherein each of the four different compounds includes a 
substituted or unsubstituted heterocycloalkyl , substituted or 55 unique detectable label ; detecting the unique detectable label 
unsubstituted aryl , substituted or unsubstituted heteroaryl , a of each incorporated compound , so as to thereby identify 
5 ' - nucleoside protecting group , monophosphate moiety or each incorporated compound in the extension strand , 
derivative thereof ( e.g. , phosphoramidate moiety , phospho thereby sequencing the nucleic acid ; wherein each of the 
rothioate moiety , phosphorodithioate moiety , or O - methyl four different compounds is independently a compound 
phosphoroamidite moiety ) , polyphosphate moiety or deriva- 60 described herein . 
tive thereof ( e.g. , including phosphoramidate , In an aspect is provided a method for sequencing a nucleic 
phosphorothioate , phosphorodithioate , or O - methylphos acid , including : incorporating in series with a nucleic acid 
phoroamidite ) , or nucleic acid moiety or derivative thereof polymerase , within a reaction vessel , a compound into a 
( e.g. , including a phosphoramidate , phosphorothioate , phos primer to create an extension strand , wherein the primer is 
phorodithioate , or O - methylphosphoroamidite ) . 65 hybridized to the nucleic acid and wherein the compound 

R2 and R3 are independently hydrogen , halogen , _CC13 , includes a detectable label ; detecting the detectable label of 
-CBrz , CF3 , C1z , CHC12 , CHBr2 , CHF2 , the incorporated compound , so as to thereby identify the 

R100 
R102a 

101 L104 -R4 OCF , L 103 L 105 

OCHF2 , 

a 
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incorporated compound in the extension strand , thereby moiety may be an alkenyl moiety . An alkyl moiety may be 
sequencing the nucleic acid ; wherein the compound is an alkynyl moiety . An alkyl moiety may be fully saturated . 
independently a compound described herein . An alkenyl may include more than one double bond and / or 

In an aspect is provided a method of incorporating a one or more triple bonds in addition to the one or more 
compound into a primer , the method including combining a 5 double bonds . An alkynyl may include more than one triple 
polymerase , a primer hybridized to nucleic acid template bond and / or one or more double bonds in addition to the one 
and the compound within a reaction vessel and allowing the or more triple bonds . 
polymerase to incorporate the compound into the primer The term “ alkylene , ” by itself or as part of another 
thereby forming an extended primer , wherein the compound substituent , means , unless otherwise stated , a divalent radi 
is a compound described herein . 10 cal derived from an alkyl , as exemplified , but not limited by , 

CH2CH2CH2CH2– Typically , an alkyl ( or alkylene ) 
BRIEF DESCRIPTION OF THE DRAWINGS group will have from 1 to 24 carbon atoms , with those 

groups having 10 or fewer carbon atoms being preferred 
FIG . 1. Structures and LCMS data for compounds con herein . A “ lower alkyl ” or “ lower alkylene ” is a shorter chain 

taining a thio - trigger containing linker . 15 alkyl or alkylene group , generally having eight or fewer 
FIG . 2. An illustration of a cleavable fluorescent nucleo carbon atoms . The term “ alkenylene , ” by itself or as part of 

tide reversible terminator ( NRT ) that contains a reversible another substituent , means , unless otherwise stated , a diva 
terminator moiety on the 3 ' oxygen and a dye attached to the lent radical derived from an alkene . 
base via a linker , wherein the linker includes a trigger moiety The term " heteroalkyl , ” by itself or in combination with 
( e.g. , a thio - trigger moiety , as described herein ) . In the 20 another term , means , unless otherwise stated , a stable 
presence of an appropriate reducing agent ( e.g. , di - mercap straight or branched chain , or combinations thereof , includ 
topropanesulfonate , di - mercaptopropanephosphonate , ing at least one carbon atom and at least one heteroatom 
di - mercaptopropanol , cysteine , cysteamine , dithio - succinic ( e.g. , O , N , P , Si , and S ) , and wherein the nitrogen and sulfur 
acid , dithiothreitol ( DTT ) , dithiobutylamine , meso - 2,5 - di atoms may optionally be oxidized , and the nitrogen heteroa 
mercapto - N , N , N ' , N ' - tetramethyladipamide ( DTA ) , Bis ( 2- 25 tom may optionally be quaternized . The heteroatom ( s ) ( e.g. , 
mercaptoethyl ) sulfone ( BMS ) , and N , N ' - dimethyl , or N , N' N , S , Si , or P ) may be placed at any interior position of the 
bis ( mercaptoacetyl ) -hydrazine ( DMH ) ) and suitable heteroalkyl group or at the position at which the alkyl group 
reaction conditions ( e.g. , elevated pH and / or elevated tem is attached to the remainder of the molecule . Heteroalkyl is 
perature ) the trigger moiety breaks the linker ( represented as an uncyclized chain . Examples include , but are not limited 
the crack illustration in FIG . 2 ) , thus separating the dye from 30 to : CH , CH , CH , 0 CH , CH , CH?NH CH? , 
the nucleotide . Though not shown in FIG . 2 , the reducing CH2– CH2 — N ( CH3 ) -CH3 , CH2_S_CH2– CH3 , 
agent may also remove the reversible terminator simultane CH2S CH2 , -S ( O ) CH3 , CH2CH2 - S ( O ) 2 
ously . CH , CH = CH - 0 CH3 , -Si ( CH ) , CH , 

CH?NOCH , CHECHN ( CH? ) CH0 CH , 
DETAILED DESCRIPTION O CH2– CHz , and CN . Up to two or three heteroa 

toms may be consecutive , such as , for example , CH2 
I. Definitions NH - OCH , and CHO Si ( CH3 ) 3 . A heteroalkyl moi 

ety may include one heteroatom ( e.g. , O , N , S , Si , or P ) . A 
The abbreviations used herein have their conventional heteroalkyl moiety may include two optionally different 

meaning within the chemical and biological arts . The chemi- 40 heteroatoms ( e.g. , O , N , S , Si , or P ) . A heteroalkyl moiety 
cal structures and formulae set forth herein are constructed may include three optionally different heteroatoms ( e.g. , 0 , 
according to the standard rules of chemical valency known N , S , Si , or P ) . A heteroalkyl moiety may include four 
in the chemical arts . optionally different heteroatoms ( e.g. , O , N , S , Si , or P ) . A 
Where substituent groups are specified by their conven heteroalkyl moiety may include five optionally different 

tional chemical formulae , written from left to right , they 45 heteroatoms ( e.g. , O , N , S , Si , or P ) . A heteroalkyl moiety 
equally encompass the chemically identical substituents that may include up to 8 optionally different heteroatoms ( e.g. , 
would result from writing the structure from right to left , O , N , S , Si , or P ) . The term " heteroalkenyl , ” by itself or in 
e.g. , -CH20 is equivalent to OCH2 combination with another term , means , unless otherwise 

The term “ alkyl , ” by itself or as part of another substitu stated , a heteroalkyl including at least one double bond . A 
ent , means , unless otherwise stated , a straight ( i.e. , 50 heteroalkenyl may optionally include more than one double 
unbranched ) or branched carbon chain ( or carbon ) , or com bond and / or one or more triple bonds in additional to the one 
bination thereof , which may be fully saturated , mono- or or more double bonds . The term “ heteroalkynyl , ” by itself or 
polyunsaturated and can include mono- , di- and multivalent in combination with another term , means , unless otherwise 
radicals . The alkyl may include a designated number of stated , a heteroalkyl including at least one triple bond . A 
carbons ( e.g. , C1 - C1o means one to ten carbons ) . Alkyl is an 55 heteroalkynyl may optionally include more than one triple 
uncyclized chain . Examples of saturated hydrocarbon radi bond and / or one or more double bonds in additional to the 
cals include , but are not limited to , groups such as methyl , one or more triple bonds . 
ethyl , n - propyl , isopropyl , n - butyl , t - butyl , isobutyl , sec Similarly , the term " heteroalkylene , ” by itself or as part of 
butyl , methyl , homologs and isomers of , for example , n - pen another substituent , means , unless otherwise stated , a diva 
tyl , n - hexyl , n - heptyl , n - octyl , and the like . An unsaturated 60 lent radical derived from heteroalkyl , as exemplified , but not 
alkyl group is one having one or more double bonds or triple limited by , _CH , CH SCH , CH , — and CH - 
bonds . Examples of unsaturated alkyl groups include , but S - CH2 CH2NH - CH2— . For heteroalkylene groups , 
are not limited to , vinyl , 2 - propenyl , crotyl , 2 - isopentenyl , heteroatoms can also occupy either or both of the chain 
2- ( butadienyl ) , 2,4 - pentadienyl , 3- ( 1,4 - pentadienyl ) , ethy termini ( e.g. , alkyleneoxy , alkylenedioxy , alkyleneamino , 
nyl , 1- and 3 - propynyl , 3 - butynyl , and the higher homologs 65 alkylenediamino , and the like ) . Still further , for alkylene and 
and isomers . An alkoxy is an alkyl attached to the remainder heteroalkylene linking groups , no orientation of the linking 
of the molecule via an oxygen linker 0 ) . An alkyl group is implied by the direction in which the formula of the 

35 
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linking group is written . For example , the formula C ( O ) ring systems are a monocyclic cycloalkyl ring ( base ring ) 
2R'— represents bothC ( O ) , R- and -RC ( O ) 2 fused to either ( i ) one ring system selected from the group 
described above , heteroalkyl groups , as used herein , include consisting of a bicyclic aryl , a bicyclic heteroaryl , a bicyclic 
those groups that are attached to the remainder of the cycloalkyl , a bicyclic cycloalkenyl , and a bicyclic hetero 
molecule through a heteroatom , such as - C ( O ) R ' , C ( O ) 5 cyclyl ; or ( ii ) two other ring systems independently selected 
NR ' , -NR'R " , -OR ' , SR ' , and / or —SOR ' . Where “ het from the group consisting of a phenyl , a bicyclic aryl , a 
eroalkyl ” is recited , followed by recitations of specific monocyclic or bicyclic heteroaryl , a monocyclic or bicyclic 
heteroalkyl groups , such as -NR'R " or the like , it will be cycloalkyl , a monocyclic or bicyclic cycloalkenyl , and a 
understood that the terms heteroalkyl and —NR'R " are not monocyclic or bicyclic heterocyclyl . In embodiments , the 
redundant or mutually exclusive . Rather , the specific het- 10 multicyclic cycloalkyl is attached to the parent molecular 
eroalkyl groups are recited to add clarity . Thus , the term moiety through any carbon atom contained within the base 
" heteroalkyl ” should not be interpreted herein as excluding ring . In embodiments , multicyclic cycloalkyl ring systems 
specific heteroalkyl groups , such as - NR'R " or the like . are a monocyclic cycloalkyl ring ( base ring ) fused to either 
The terms " cycloalkyl " and " heterocycloalkyl , " by them ( i ) one ring system selected from the group consisting of a 

selves or in combination with other terms , mean , unless 15 bicyclic aryl , a bicyclic heteroaryl , a bicyclic cycloalkyl , a 
otherwise stated , cyclic versions of “ alkyl ” and “ het bicyclic cycloalkenyl , and a bicyclic heterocyclyl ; or ( ii ) two 
eroalkyl , ” respectively . Cycloalkyl and heterocycloalkyl are other ring systems independently selected from the group 
not aromatic . Additionally , for heterocycloalkyl , a heteroa consisting of a phenyl , a monocyclic heteroaryl , a monocy 
tom can occupy the position at which the heterocycle is clic cycloalkyl , a monocyclic cycloalkenyl , and a monocy 
attached to the remainder of the molecule . Examples of 20 clic heterocyclyl . Examples of multicyclic cycloalkyl groups 
cycloalkyl include , but are not limited to , cyclopropyl , include , but are not limited to tetradecahydrophenanthrenyl , 
cyclobutyl , cyclopentyl , cyclohexyl , 1 - cyclohexenyl , 3 - cy perhydrophenothiazin - 1 - yl , and perhydrophenoxazin - 1 - yl . 
clohexenyl , cycloheptyl , and the like . Examples of hetero In embodiments , a cycloalkyl is a cycloalkenyl . The term 
cycloalkyl include , but are not limited to , 1- ( 1,2,5,6 - tetra “ cycloalkenyl ” is used in accordance with its plain ordinary 
hydropyridyl ) , 1 - piperidinyl , 2 - piperidinyl , 3 - piperidinyl , 25 meaning . In embodiments , a cycloalkenyl is a monocyclic , 
4 - morpholinyl , 3 - morpholinyl , tetrahydrofuran - 2 - yl , tetra bicyclic , or a multicyclic cycloalkenyl ring system . In 
hydrofuran - 3 - yl , tetrahydrothien - 2 - yl , tetrahydrothien - 3 - yl , embodiments , monocyclic cycloalkenyl ring systems are 
1 - piperazinyl , 2 - piperazinyl , and the like . A " cycloalkylene " cyclic hydrocarbon groups containing from 3 to 8 carbon 
and a “ heterocycloalkylene , ” alone or as part of another atoms , where such groups are unsaturated ( i.e. , containing at 
substituent , means a divalent radical derived from a 30 least one annular carbon carbon double bond ) , but not 
cycloalkyl and heterocycloalkyl , respectively . aromatic . Examples of monocyclic cycloalkenyl ring sys 

In embodiments , the term “ cycloalkyl ” means a monocy tems include cyclopentenyl and cyclohexenyl . In embodi 
clic , bicyclic , or a multicyclic cycloalkyl ring system . In ments , bicyclic cycloalkenyl rings are bridged monocyclic 
embodiments , monocyclic ring systems are cyclic hydrocar rings or a fused bicyclic rings . In embodiments , bridged 
bon groups containing from 3 to 8 carbon atoms , where such 35 monocyclic rings contain a monocyclic cycloalkenyl ring 
groups can be saturated or unsaturated , but not aromatic . In where two non adjacent carbon atoms of the monocyclic 
embodiments , cycloalkyl groups are fully saturated . ring are linked by an alkylene bridge of between one and 
Examples of monocyclic cycloalkyls include cyclopropyl , three additional carbon atoms ( i.e. , a bridging group of the 
cyclobutyl , cyclopentyl , cyclopentenyl , cyclohexyl , cyclo form ( CH2 ) , where w is 1 , 2 , or 3 ) . Representative 
hexenyl , cycloheptyl , and cyclooctyl . Bicyclic cycloalkyl 40 examples of bicyclic cycloalkenyls include , but are not 
ring systems are bridged monocyclic rings or fused bicyclic limited to , norbornenyl and bicyclo [ 2.2.2 ] oct 2 enyl . In 
rings . In embodiments , bridged monocyclic rings contain a embodiments , fused bicyclic cycloalkenyl ring systems con 
monocyclic cycloalkyl ring where two non adjacent carbon tain a monocyclic cycloalkenyl ring fused to either a phenyl , 
atoms of the monocyclic ring are linked by an alkylene a monocyclic cycloalkyl , a monocyclic cycloalkenyl , a 
bridge of between one and three additional carbon atoms 45 monocyclic heterocyclyl , or a monocyclic heteroaryl . In 
( i.e. , a bridging group of the form ( CH2 ) w , where w is 1 , 2 , embodiments , the bridged or fused bicyclic cycloalkenyl is 
or 3 ) . Representative examples of bicyclic ring systems attached to the parent molecular moiety through any carbon 
include , but are not limited to , bicyclo [ 3.1.1 ] heptane , bicy atom contained within the monocyclic cycloalkenyl ring . In 
clo [ 2.2.1 ] heptane , bicyclo [ 2.2.2 ] octane , bicyclo [ 3.2.2 ] embodiments , cycloalkenyl groups are optionally substi 
nonane , bicyclo [ 3.3.1 ] nonane , and bicyclo [ 4.2.1 ] nonane . In 50 tuted with one or two groups which are independently oxo 
embodiments , fused bicyclic cycloalkyl ring systems con or thia . In embodiments , multicyclic cycloalkenyl rings 
tain a monocyclic cycloalkyl ring fused to either a phenyl , contain a monocyclic cycloalkenyl ring ( base ring ) fused to 
a monocyclic cycloalkyl , a monocyclic cycloalkenyl , a either ( i ) one ring system selected from the group consisting 
monocyclic heterocyclyl , or a monocyclic heteroaryl . In of a bicyclic aryl , a bicyclic heteroaryl , a bicyclic cycloalkyl , 
embodiments , the bridged or fused bicyclic cycloalkyl is 55 a bicyclic cycloalkenyl , and a bicyclic heterocyclyl ; or ( ii ) 
attached to the parent molecular moiety through any carbon two ring systems independently selected from the group 
atom contained within the monocyclic cycloalkyl ring . In consisting of a phenyl , a bicyclic aryl , a monocyclic or 
embodiments , cycloalkyl groups are optionally substituted bicyclic heteroaryl , a monocyclic or bicyclic cycloalkyl , a 
with one or two groups which are independently oxo or thia . monocyclic or bicyclic cycloalkenyl , and a monocyclic or 
In embodiments , the fused bicyclic cycloalkyl is a 5 or 6 60 bicyclic heterocyclyl . In embodiments , the multicyclic 
membered monocyclic cycloalkyl ring fused to either a cycloalkenyl is attached to the parent molecular moiety 
phenyl ring , a 5 or 6 membered monocyclic cycloalkyl , a 5 through any carbon atom contained within the base ring . In 
or 6 membered monocyclic cycloalkenyl , a 5 or 6 membered embodiments , multicyclic cycloalkenyl rings contain a 
monocyclic heterocyclyl , or a 5 or 6 membered monocyclic monocyclic cycloalkenyl ring ( base ring ) fused to either ( i ) 
heteroaryl , wherein the fused bicyclic cycloalkyl is option- 65 one ring system selected from the group consisting of a 
ally substituted by one or two groups which are indepen bicyclic aryl , a bicyclic heteroaryl , a bicyclic cycloalkyl , a 
dently oxo or thia . In embodiments , multicyclic cycloalkyl bicyclic cycloalkenyl , and a bicyclic heterocyclyl ; or ( ii ) two 
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ring systems independently selected from the group consist heterocyclyl ring ( base ring ) fused to either ( i ) one ring 
ing of a phenyl , a monocyclic heteroaryl , a monocyclic system selected from the group consisting of a bicyclic aryl , 
cycloalkyl , a monocyclic cycloalkenyl , and a monocyclic a bicyclic heteroaryl , a bicyclic cycloalkyl , a bicyclic 
heterocyclyl . cycloalkenyl , and a bicyclic heterocyclyl ; or ( ii ) two other 

In embodiments , a heterocycloalkyl is a heterocyclyl . The 5 ring systems independently selected from the group consist 
term " heterocyclyl ” as used herein , means a monocyclic , ing of a phenyl , a monocyclic heteroaryl , a monocyclic 
bicyclic , or multicyclic heterocycle . The heterocyclyl mono cycloalkyl , a monocyclic cycloalkenyl , and a monocyclic 
cyclic heterocycle is a 3 , 4 , 5 , 6 or 7 membered ring heterocyclyl . Examples of multicyclic heterocyclyl groups 
containing at least one heteroatom independently selected include , but are not limited to 10H - phenothiazin - 10 - yl , 
from the group consisting of O , N , and S where the ring is 10 9,10 - dihydroacridin - 9 - yl , 9,10 - dihydroacridin - 10 - yl , 10H 
saturated or unsaturated , but not aromatic . The 3 or 4 phenoxazin - 10 - yl , 10,11 - dihydro - 5H - dibenzo [ b , f ] azepin - 5 
membered ring contains 1 heteroatom selected from the yl , 1,2,3,4 - tetrahydropyrido [ 4,3 - g ] isoquinolin - 2 - yl , 12H 
group consisting of O , N and S. The 5 membered ring can benzo [ b ] phenoxazin - 12 - yl , and dodecahydro - 1H - carbazol 
contain zero or one double bond and one , two or three 9 - yl . 
heteroatoms selected from the group consisting of O , N and 15 The terms “ halo ” or “ halogen , ” by themselves or as part 
S. The 6 or 7 membered ring contains zero , one or two of another substituent , mean , unless otherwise stated , a 
double bonds and one , two or three heteroatoms selected fluorine , chlorine , bromine , or iodine atom . Additionally , 
from the group consisting of O , N and S. The heterocyclyl terms such as “ haloalkyl ” are meant to include monoha 
monocyclic heterocycle is connected to the parent molecular loalkyl and polyhaloalkyl . For example , the term “ halo ( C1 
moiety through any carbon atom or any nitrogen atom 20 C4 ) alkyl ” includes , but is not limited to , fluoromethyl , 
contained within the heterocyclyl monocyclic heterocycle . difluoromethyl , trifluoromethyl , 2,2,2 - trifluoroethyl , 4 - chlo 
Representative examples of heterocyclyl monocyclic het robutyl , 3 - bromopropyl , and the like . 
erocycles include , but are not limited to , azetidinyl , azepa The term “ acyl ” means , unless otherwise stated , -C ( O ) R 
nyl , aziridinyl , diazepanyl , 1,3 - dioxanyl , 1,3 - dioxolanyl , where R is a substituted or unsubstituted alkyl , substituted or 
1,3 - dithiolanyl , 1,3 - dithianyl , imidazolinyl , imidazolidinyl , 25 unsubstituted cycloalkyl , substituted or unsubstituted het 
isothiazolinyl , isothiazolidinyl , isoxazolinyl , isoxazolidinyl , eroalkyl , substituted or unsubstituted heterocycloalkyl , sub 
morpholinyl , oxadiazolinyl , oxadiazolidinyl , oxazolinyl , stituted or unsubstituted aryl , or substituted or unsubstituted 
oxazolidinyl , piperazinyl , piperidinyl , pyranyl , pyrazolinyl , heteroaryl . 
pyrazolidinyl , pyrrolinyl , pyrrolidinyl , tetrahydrofuranyl , The term “ aryl ” means , unless otherwise stated , a poly 
tetrahydrothienyl , thiadiazolinyl , thiadiazolidinyl , thiazoli- 30 unsaturated , aromatic , hydrocarbon substituent , which can 
nyl , thiazolidinyl , thiomorpholinyl , 1,1 - dioxidothiomor be a single ring or multiple rings ( preferably from 1 to 3 
pholinyl ( thiomorpholine sulfone ) , thiopyranyl , and trithi rings ) that are fused together ( i.e. , a fused ring aryl ) or linked 
anyl . The heterocyclyl bicyclic heterocycle is a monocyclic covalently . A fused ring aryl refers to multiple rings fused 
heterocycle fused to either a phenyl , a monocyclic together wherein at least one of the fused rings is an aryl 
cycloalkyl , a monocyclic cycloalkenyl , a monocyclic het- 35 ring . The term " heteroaryl ” refers to aryl groups ( or rings ) 
erocycle , or a monocyclic heteroaryl . The heterocyclyl bicy that contain at least one heteroatom such as N , O , or S , 
clic heterocycle is connected to the parent molecular moiety wherein the nitrogen and sulfur atoms are optionally oxi 
through any carbon atom or any nitrogen atom contained dized , and the nitrogen atom ( s ) are optionally quaternized . 
within the monocyclic heterocycle portion of the bicyclic Thus , the term “ heteroaryl ” includes fused ring heteroaryl 
ring system . Representative examples of bicyclic heterocy- 40 groups ( i.e. , multiple rings fused together wherein at least 
clyls include , but are not limited to , 2,3 - dihydrobenzofuran one of the fused rings is a heteroaromatic ring ) . A 5,6 - fused 
2 - yl , 2,3 - dihydrobenzofuran - 3 - yl , indolin - 1 - yl , indolin - 2 - yl , ring heteroarylene refers to two rings fused together , 
indolin - 3 - yl , 2,3 - dihydrobenzothien - 2 - yl , decahydroquino wherein one ring has 5 members and the other ring has 6 
linyl , decahydroisoquinolinyl , octahydro - 1H - indolyl , and members , and wherein at least one ring is a heteroaryl ring . 
octahydrobenzofuranyl . In embodiments , heterocyclyl 45 Likewise , a 6,6 - fused ring heteroarylene refers to two rings 
groups are optionally substituted with one or two groups fused together , wherein one ring has 6 members and the 
which are independently oxo or thia . In certain embodi other ring has 6 members , and wherein at least one ring is 
ments , the bicyclic heterocyclyl is a 5 or 6 membered a heteroaryl ring . And a 6,5 - fused ring heteroarylene refers 
monocyclic heterocyclyl ring fused to a phenyl ring , a 5 or to two rings fused together , wherein one ring has 6 members 
6 membered monocyclic cycloalkyl , a 5 or 6 membered 50 and the other ring has 5 members , and wherein at least one 
monocyclic cycloalkenyl , a 5 or 6 membered monocyclic ring is a heteroaryl ring . A heteroaryl group can be attached 
heterocyclyl , or a 5 or 6 membered monocyclic heteroaryl , to the remainder of the molecule through a carbon or 
wherein the bicyclic heterocyclyl is optionally substituted by heteroatom . Non - limiting examples of aryl and heteroaryl 
one or two groups which are independently oxo or thia . groups include phenyl , naphthyl , pyrrolyl , pyrazolyl , 
Multicyclic heterocyclyl ring systems are a monocyclic 55 pyridazinyl , triazinyl , pyrimidinyl , imidazolyl , pyrazinyl , 
heterocyclyl ring ( base ring ) fused to either ( i ) one ring purinyl , oxazolyl , isoxazolyl , thiazolyl , furyl , thienyl , 
system selected from the group consisting of a bicyclic aryl , pyridyl , pyrimidyl , benzothiazolyl , benzoxazoyl benzimida 
a bicyclic heteroaryl , a bicyclic cycloalkyl , a bicyclic zolyl , benzofuran , isobenzofuranyl , indolyl , isoindolyl , ben 
cycloalkenyl , and a bicyclic heterocyclyl ; or ( ii ) two other zothiophenyl , isoquinolyl , quinoxalinyl , quinolyl , 1 - naph 
ring systems independently selected from the group consist- 60 thyl , 2 - naphthyl , 4 - biphenyl , 1 - pyrrolyl , 2 - pyrrolyl , 
ing of a phenyl , a bicyclic aryl , a monocyclic or bicyclic 3 - pyrrolyl , 3 - pyrazolyl , 2 - imidazolyl , 4 - imidazolyl , pyrazi 
heteroaryl , a monocyclic or bicyclic cycloalkyl , a monocy nyl , 2 - oxazolyl , 4 - oxazolyl , 2 - phenyl - 4 - oxazolyl , 5 - ox 
clic or bicyclic cycloalkenyl , and a monocyclic or bicyclic azolyl , 3 - isoxazolyl , 4 - isoxazolyl , 5 - isoxazolyl , 2 - thiazolyl , 
heterocyclyl . The multicyclic heterocyclyl is attached to the 4 - thiazolyl , 5 - thiazolyl , 2 - furyl , 3 - furyl , 2 - thienyl , 3 - thienyl , 
parent molecular moiety through any carbon atom or nitro- 65 2 - pyridyl , 3 - pyridyl , 4 - pyridyl , 2 - pyrimidyl , 4 - pyrimidyl , 
gen atom contained within the base ring . In embodiments , 5 - benzothiazolyl , purinyl , 2 - benzimidazolyl , 5 - indolyl , 
multicyclic heterocyclyl ring systems are a monocyclic 1 - isoquinolyl , 5 - isoquinolyl , 2 - quinoxalinyl , 5 - quinoxali 
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nyl , 3 - quinolyl , and 6 - quinolyl . Substituents for each of the includes both substituted and unsubstituted forms of the 
above noted aryl and heteroaryl ring systems are selected indicated radical . Preferred substituents for each type of 
from the group of acceptable substituents described below . radical are provided below . 
An “ arylene ” and a " heteroarylene , ” alone or as part of Substituents for the alkyl and heteroalkyl radicals ( includ 
another substituent , mean a divalent radical derived from an 5 ing those groups often referred to as alkylene , alkenyl , 
aryl and heteroaryl , respectively . A heteroaryl group sub heteroalkylene , heteroalkenyl , alkynyl , cycloalkyl , hetero 
stituent may be O bonded to a ring heteroatom nitrogen . cycloalkyl , cycloalkenyl , and heterocycloalkenyl ) can be 

Spirocyclic rings are two or more rings wherein adjacent one or more of a variety of groups selected from , but not 
limited to , -OR ' , = 0 , = NR ' , = N OR ' , -NR'R " , SR ' , rings are attached through a single atom . The individual 10 halogen , SIR'R " R " " , OC ( O ) R ' , C ( O ) R ' , CO , R ' , rings within spirocyclic rings may be identical or different . CONR'R " , OC ( O ) NR'R " , NR " C ( O ) R ' , -NR - C Individual rings in spirocyclic rings may be substituted or ( O ) NR " R " " , -NR " C ( 0 ) R ' , -NR C ( NR'R " R " " ) = NR " " , unsubstituted and may have different substituents from other NR - C ( NR'R " ) = NR ' " , -S ( O ) R ' , -S ( O ) , R ' , individual rings within a set of spirocyclic rings . Possible S ( O ) , NR'R " , -NRSO , R ' , -NR'NR " R ' " , ONR'R " , substituents for individual rings within spirocyclic rings are -NR'C ( O ) NR " NR''R " " , CN , —NO , NR'SO , R " . , 

the possible substituents for the same ring when not part of -NR'C ( O ) R " , -NR'C ( O ) -OR " , NR'OR " , in a number spirocyclic rings ( e.g. , substituents for cycloalkyl or hetero ranging from zero to ( 2m ' + 1 ) , where m ' is the total number cycloalkyl rings ) . Spirocylic rings may be substituted or of carbon atoms in such radical . R , R ' , R " , R ' ' , and R " " each 
unsubstituted cycloalkyl , substituted or unsubstituted preferably independently refer to hydrogen , substituted or 
cycloalkylene , substituted or unsubstituted heterocycloalkyl 20 unsubstituted heteroalkyl , substituted or unsubstituted or substituted or unsubstituted heterocycloalkylene and indi cycloalkyl , substituted or unsubstituted heterocycloalkyl , 
vidual rings within a spirocyclic ring group may be any of substituted or unsubstituted aryl ( e.g. , aryl substituted with 
the immediately previous list , including having all rings of 1-3 halogens ) , substituted or unsubstituted heteroaryl , sub 
one type ( e.g. , all rings being substituted heterocycloalky stituted or unsubstituted alkyl , alkoxy , or thioalkoxy groups , 
lene wherein each ring may be the same or different sub- 25 or arylalkyl groups . When a compound described herein 
stituted heterocycloalkylene ) . When referring to a spirocy includes more than one R group , for example , each of the R 
clic ring system , heterocyclic spirocyclic rings means a groups is independently selected as are each R ' , R " , R ' " , and 
spirocyclic rings wherein at least one ring is a heterocyclic R " " group when more than one of these groups is present . 
ring and wherein each ring may be a different ring . When When R'and R " are attached to the same nitrogen atom , they 
referring to a spirocyclic ring system , substituted spirocyclic 30 can be combined with the nitrogen atom to form a 4- , 5- , 6- , 
rings means that at least one ring is substituted and each or 7 - membered ring . For example , -NR'R " includes , but is 
substituent may optionally be different . not limited to , 1 - pyrrolidinyl and 4 - morpholinyl . From the 
The symbol “ denotes the point of attachment of a above discussion of substituents , one of skill in the art will 

chemical moiety to the remainder of a molecule or chemical understand that the term “ alkyl ” is meant to include groups 
formula . 35 including carbon atoms bound to groups other than hydro 

The term “ oxo , " as used herein , means an oxygen that is gen groups , such as haloalkyl ( e.g. , CF , and CH CF3 ) 
double bonded to a carbon atom . and acyl ( e.g. , -C ( O ) CH3 , -C ( O ) CF3 , -C ( O ) CH OCHz , 

The term “ alkylarylene ” as an arylene moiety covalently and the like ) . 
bonded to an alkylene moiety ( also referred to herein as an Similar to the substituents described for the alkyl radical , 
alkylene linker ) . In embodiments , the alkylarylene group has 40 substituents for the aryl and heteroaryl groups are varied and 
the formula : are selected from , for example : _OR ' , - NR'R " , 

halogen , SIR'R " R ' " , OC ( O ) R ' , -C ( O ) R ' , CO , R ' , 
CONR'R " , OC ( O ) NR'R " , NR " C ( O ) R ' , NRC 

( O ) NR " R ' " , -NR " C ( O ) , R ' , -NR C ( NR'R " R " ) = NR " " 
-NR - C ( NR'R " ) = NR ' " , S ( O ) R ' , S ( O ) , R ' , 
S ( O ) 2NR'R " , -NRSO , R ' , NR'NR " R " " , ONR'R " , 
NR'C ( O ) NR " NR " R " " , CN , -NO ,, -R ' , -N3 , CH 
( Ph ) , fluoro ( C. - C4 ) alkoxy , and fluoro ( C7 - C4 ) alkyl , 
NR'SO , R " , -NR'C ( O ) R " , NRC ( O ) OR " , 
NR'OR " , in a number ranging from zero to the total 
number of open valences on the aromatic ring system ; and 
where R ' , R " , R ' " , and R " " are preferably independently 
selected from hydrogen , substituted or unsubstituted alkyl , 
substituted or unsubstituted heteroalkyl , substituted or 

55 unsubstituted cycloalkyl , substituted or unsubstituted het 
erocycloalkyl , substituted or unsubstituted aryl , and substi 

An alkylarylene moiety may be substituted ( e.g. , with a tuted or unsubstituted heteroaryl . When a compound 
substituent group ) on the alkylene moiety or the arylene described herein includes more than one R group , for 
linker ( e.g. , at carbons 2 , 3 , 4 , or 6 ) with halogen , oxo , — N3 , example , each of the R groups is independently selected as 

CC1 , CBrz , —CIZ , -CN , CHO , OH , 60 are each R ' , R " , R ' ' , and R " " groups when more than one of 
NH2 , COOH , CONH2 , NO , SH , SO , CH , these groups is present . 

-SOZH , OSO3H , SO2NH2 , —NHNH2 , Substituents for rings ( e.g. , cycloalkyl , heterocycloalkyl , 
- NHC ( O ) NHNH ,, substituted or unsubstituted C. - C , alkyl aryl , heteroaryl , cycloalkylene , heterocycloalkylene , 
or substituted or unsubstituted 2 to 5 membered het arylene , or heteroarylene ) may be depicted as substituents on 
eroalkyl ) . In embodiments , the alkylarylene is unsubstituted . 65 the ring rather than on a specific atom of a ring ( commonly 

Each of the above terms ( e.g. , " alkyl , ” “ heteroalkyl , ” referred to as a floating substituent ) . In such a case , the 
“ cycloalkyl , " " heterocycloalkyl , ” “ aryl , ” and “ heteroaryl ” ) substituent may be attached to any of the ring atoms ( obey 

no 
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ing the rules of chemical valency ) and in the case of fused tuted or unsubstituted heterocycloalkyl , substituted or 
rings or spirocyclic rings , a substituent depicted as associ unsubstituted aryl , and substituted or unsubstituted het 
ated with one member of the fused rings or spirocyclic rings eroaryl . 
( a floating substituent on a single ring ) , may be a substituent As used herein , the terms " heteroatom ” or “ ring heteroa 
on any of the fused rings or spirocyclic rings ( a floating 5 tom ” are meant to include oxygen ( O ) , nitrogen ( N ) , sulfur 
substituent on multiple rings ) . When a substituent is attached ( S ) , phosphorus ( P ) , and silicon ( Si ) . 
to a ring , but not a specific atom ( a floating substituent ) , and A “ substituent group , " as used herein , means a group 
a subscript for the substituent is an integer greater than one , selected from the following moieties : 

( A ) oxo , halogen , CC1 , CBrz , CI the multiple substituents may be on the same atom , same CHC1 , CHBr , CHF2 , CHI , CH , C1 , ring , different atoms , different fused rings , different spiro CH Br , CH , F , CHI , CHI , CN , OH , —NH2 cyclic rings , and each substituent may optionally be differ COOH , CONH , NO , SH , SO3H , ent . Where a point of attachment of a ring to the remainder SO H , -SO , NH ,, -NHNH , LONH ,, -NHC of a molecule is not limited to a single atom ( a floating ( O ) NHNH , —NHCO ) NH , NHSOH , NHC ( O ) substituent ) , the attachment point may be any atom of the H , -NHCOOOH , -NHOH , OCC13 , ring and in the case of a fused ring or spirocyclic ring , any OCBrz , OCIZ , - OCHC12 , - OCHBr2 , - OCHI2 , atom of any of the fused rings or spirocyclic rings while OCHF , OCH , C1 , OCH , Br , OCHI , obeying the rules of chemical valency . Where a ring , fused OCH , F . -N , unsubstituted alkyl ( e.g. , C. - C , alkyl , 
rings , or spirocyclic rings contain one or more ring heteroa C1 - C6 alkyl , or CZ - C4 alkyl ) , unsubstituted heteroalkyl 
toms and the ring , fused rings , or spirocyclic rings are shown 20 ( e.g. , 2 to 8 membered heteroalkyl , 2 to 6 membered 
with one more floating substituents ( including , but not heteroalkyl , or 2 to 4 membered heteroalkyl ) , unsub 
limited to , points of attachment to the remainder of the stituted cycloalkyl ( e.g. , Cz - C , cycloalkyl , C3 - C6 
molecule ) , the floating substituents may be bonded to the cycloalkyl , or C3 - Co cycloalkyl ) , unsubstituted hetero 
heteroatoms . Where the ring heteroatoms are shown bound cycloalkyl ( e.g. , 3 to 8 membered heterocycloalkyl , 3 to 
to one or more hydrogens ( e.g. , a ring nitrogen with two 25 6 membered heterocycloalkyl , or 5 to 6 membered 
bonds to ring atoms and a third bond to a hydrogen ) in the heterocycloalkyl ) , unsubstituted aryl ( e.g. , C. - C10 aryl , 
structure or formula with the floating substituent , when the C1o aryl , or phenyl ) , or unsubstituted heteroaryl ( e.g. , 5 
heteroatom is bonded to the floating substituent , the sub to 10 membered heteroaryl , 5 to 9 membered het 
stituent will be understood to replace the hydrogen , while eroaryl , or 5 to 6 membered heteroaryl ) , and 
obeying the rules of chemical valency . ( B ) alkyl ( e.g. , C.-C. alkyl , C.-C. alkyl , or C - C4 alkyl ) , 
Two or more substituents may optionally be joined to heteroalkyl ( e.g. , 2 to 8 membered heteroalkyl , 2 to 6 

membered heteroalkyl , or 2 to 4 membered het form aryl , heteroaryl , cycloalkyl , or heterocycloalkyl eroalkyl ) , cycloalkyl ( e.g. , Cz - Cg cycloalkyl , Cz - C groups . Such so - called ring - forming substituents are typi cycloalkyl , or C5 - C6 cycloalkyl ) , heterocycloalkyl cally , though not necessarily , found attached to a cyclic base ( e.g. , 3 to 8 membered heterocycloalkyl , 3 to 6 mem structure . In one embodiment , the ring - forming substituents bered heterocycloalkyl , or 5 to 6 membered heterocy 
are attached to adjacent members of the base structure . For cloalkyl ) , aryl ( e.g. , C. - C10 aryl , C1o aryl , or phenyl ) , 
example , two ring - forming substituents attached to adjacent heteroaryl ( e.g. , 5 to 10 membered heteroaryl , 5 to 9 
members of a cyclic base structure create a fused ring membered heteroaryl , or 5 to 6 membered heteroaryl ) , 
structure . In another embodiment , the ring - forming substitu- 40 substituted with at least one substituent selected from : 
ents are attached to a single member of the base structure . ( i ) oxo , halogen , CC1Z , CBrz , CF3 , —C13 , 
For example , two ring - forming substituents attached to a CHCL , CHBr , CHF , CHI , CH , Cl . 
single member of a cyclic base structure create a spirocyclic -CH_Br , CHF , CH21 , -CN , OH , -NH2 , 
structure . In yet another embodiment , the ring - forming COOH , CONH ,, —NO SH , SO , H , 
substituents are attached to non - adjacent members of the 45 –SO , H , SO , NH , NHNHONH , NHC 
base structure . ( O ) NHNH ,, -NHC ( O ) NH , NHSOH , -NHC 
Two of the substituents on adjacent atoms of the aryl or ( OH , -NHC ( O ) OH , -NHOH , _OCCI , 

heteroaryl ring may optionally form a ring of the formula OCBrz , OCHC12 , 
-T - C ( O ) - ( CRR ' ) , U— , wherein T and U are indepen OCHBr , OCHI , OCHF OCH , C1 , 
dently —NR CRR'— , or a single bond , and q 50 OCH , Br , OCHI , OCH F , unsubsti 
is an integer of from 0 to 3. Alternatively , two of the tuted alkyl ( e.g. , C. - C , alkyl , C , -C , alkyl , or C -C4 
substituents on adjacent atoms of the aryl or heteroaryl ring alkyl ) , unsubstituted heteroalkyl ( e.g. , 2 to 8 mem 
may optionally be replaced with a substituent of the formula bered heteroalkyl , 2 to 6 membered heteroalkyl , or 2 
-A- ( CH2 ) , — B— , wherein A and B are independently 4 membered heteroalkyl ) , unsubstituted 
CRR O S S ( O ) - , -S ( O ) 2 cycloalkyl ( e.g. , Cz - C , cycloalkyl , Cz - Co cycloalkyl , 
-S ( O ) 2NR or a single bond , and r is an integer of from or C5 - C6 cycloalkyl ) , unsubstituted heterocycloalkyl 

1 to 4. One of the single bonds of the new ring so formed ( e.g. , 3 to 8 membered heterocycloalkyl , 3 to 6 
may optionally be replaced with a double bond . Alterna membered heterocycloalkyl , or 5 to 6 membered 
tively , two of the substituents on adjacent atoms of the aryl heterocycloalkyl ) , unsubstituted aryl ( e.g. , C. - C10 
or heteroaryl ring may optionally be replaced with a sub- 60 aryl , C10 aryl , or phenyl ) , or unsubstituted heteroaryl 
stituent of the formula ( CRR ' ) , — X — C " R " R " ) ( e.g. , 5 to 10 membered heteroaryl , 5 to 9 membered 
where s and d are independently integers of from 0 to 3 , and heteroaryl , or 5 to 6 membered heteroaryl ) , and 
X ' is O -NR — , -S- , S ( O ) - , -S ( O ) 2 ( ii ) alkyl ( e.g. , C. - C , alkyl , C. - C , alkyl , or C.-C. 

S ( O ) 2NR — The substituents R , R ' , R " , and R ' ' are alkyl ) , heteroalkyl ( e.g. , 2 to 8 membered het 
preferably independently selected from hydrogen , substi- 65 eroalkyl , 2 to 6 membered heteroalkyl , or 2 to 4 
tuted or unsubstituted alkyl , substituted or unsubstituted membered heteroalkyl ) , cycloalkyl ( e.g. , C3 - C , 
heteroalkyl , substituted or unsubstituted cycloalkyl , substi cycloalkyl , Cz - C6 cycloalkyl , or Cz - Co cycloalkyl ) , 
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heterocycloalkyl ( e.g. , 3 to 8 membered heterocy A " size - limited substituent ” or “ size - limited substituent 
cloalkyl , 3 to 6 membered heterocycloalkyl , or 5 to group , ” as used herein , means a group selected from all of 
6 membered heterocycloalkyl ) , aryl ( e.g. , C. - C10 the substituents described above for a “ substituent group , ” 
aryl , Clo aryl , or phenyl ) , heteroaryl ( e.g. , 5 to 10 wherein each substituted or unsubstituted alkyl is a substi 
membered heteroaryl , 5 to 9 membered heteroaryl , 5 tuted or unsubstituted C - C20 alkyl , each substituted or 
or 5 to 6 membered heteroaryl ) , substituted with at unsubstituted heteroalkyl is a substituted or unsubstituted 2 
least one substituent selected from : to 20 membered heteroalkyl , each substituted or unsubsti 
( a ) oxo , halogen , CC1z , CBrz , CF3 , CI , tuted cycloalkyl is a substituted or unsubstituted C3 - C , 

CHCI , CHBr . CHF , CHIM , CH , C1 , cycloalkyl , each substituted or unsubstituted heterocy 
CH Br , CH_F , CH , I , CN , OH , 10 cloalkyl is a substituted or unsubstituted 3 to 8 membered 

–NH2 , COOH , CONH2 , —NO2 , SH , heterocycloalkyl , each substituted or unsubstituted aryl is a 
SO , H , SO , H , SO , NH , NHNH , substituted or unsubstituted Co - C10 aryl , and each substi 
ONH , -NHC ( O ) NHNH , -NHCUONH , tuted or unsubstituted heteroaryl is a substituted or unsub 
- NHSO , H , -NHCOOH , -NHCUO ) OH , stituted 5 to 10 membered heteroaryl . 
NHOH , OCC1z , _OCF , OCBrz , —OCI3 , 15 A “ lower substituent ” or “ lower substituent group , ” as 
OCHC1 ,, _OCHBr , OCHI , OCHF , used herein , means a group selected from all of the sub 
OCH C1 , OCH , Br , OCH21 , OCH F , stituents described above for a “ substituent group , ” wherein 
-N3 , unsubstituted alkyl ( e.g. , C1 - C , alkyl , each substituted or unsubstituted alkyl is a substituted or 

C1 - C , alkyl , or C1 - C4 alkyl ) , unsubstituted het unsubstituted C. - C , alkyl , each substituted or unsubstituted 
eroalkyl ( e.g. , 2 to 8 membered heteroalkyl , 2 to 6 20 heteroalkyl is a substituted or unsubstituted 2 to 8 membered 
membered heteroalkyl , or 2 to 4 membered het heteroalkyl , each substituted or unsubstituted cycloalkyl is a 
eroalkyl ) , unsubstituted cycloalkyl ( e.g. , Cz - Co substituted or unsubstituted Cz - C , cycloalkyl , each substi 
cycloalkyl , C3 - C6 cycloalkyl , C3 - C6 tuted or unsubstituted heterocycloalkyl is a substituted or 
cycloalkyl ) , unsubstituted heterocycloalkyl ( e.g. , unsubstituted 3 to 7 membered heterocycloalkyl , each sub 
3 to 8 membered heterocycloalkyl , 3 to 6 mem- 25 stituted or unsubstituted aryl is a substituted or unsubstituted 
bered heterocycloalkyl , or 5 to 6 membered het phenyl , and each substituted or unsubstituted heteroaryl is a 
erocycloalkyl ) , unsubstituted aryl ( e.g. , C. - C10 substituted or unsubstituted 5 to 6 membered heteroaryl . 
aryl , C1o aryl , or phenyl ) , or unsubstituted het In some embodiments , each substituted group described 
eroaryl ( e.g. , 5 to 10 membered heteroaryl , 5 to 9 in the compounds herein is substituted with at least one 
membered heteroaryl , or 5 to 6 membered het- 30 substituent group . More specifically , in some embodiments , 
eroaryl ) , and each substituted alkyl , substituted heteroalkyl , substituted 

( b ) alkyl ( e.g. , C , -C , alkyl , C1 - C6 alkyl , or C - C4 cycloalkyl , substituted heterocycloalkyl , substituted aryl , 
alkyl ) , heteroalkyl ( e.g. , 2 8 membered het substituted heteroaryl , substituted alkylene , substituted het 
eroalkyl , 2 to 6 membered heteroalkyl , or 2 to 4 eroalkylene , substituted cycloalkylene , substituted hetero 
membered heteroalkyl ) , cycloalkyl ( e.g. , Cz - Cg 35 cycloalkylene , substituted arylene , and / or substituted het 
cycloalkyl , Cz - Co cycloalkyl , Cz - Co eroarylene described in the compounds herein are 
cycloalkyl ) , heterocycloalkyl ( e.g. , 3 to 8 mem substituted with at least one substituent group . In other 
bered heterocycloalkyl , 3 to 6 membered hetero embodiments , at least one or all of these groups are substi 
cycloalkyl , or 5 to 6 membered heterocycloalkyl ) , tuted with at least one size - limited substituent group . In 
aryl ( e.g. , C8 - C10 aryl , C10 aryl , or phenyl ) , het- 40 other embodiments , at least one or all of these groups are 
eroaryl ( e.g. , 5 to 10 membered heteroaryl , 5 to 9 substituted with at least one lower substituent group . 
membered heteroaryl , or 5 to 6 membered het In other embodiments of the compounds herein , each 
eroaryl ) , substituted with at least one substituent substituted or unsubstituted alkyl may be a substituted or 
selected from : oxo , halogen , CClz , CBrz , unsubstituted C -C20 alkyl , each substituted or unsubstituted 

CI3 , — CHC12 , CHBr , CHF2 , 45 heteroalkyl is a substituted or unsubstituted 2 to 20 mem 
CHI2 , CH , CI , CH , Br , CH , F , CHI , , bered heteroalkyl , each substituted or unsubstituted 
CN , OH , COOH , CONH , cycloalkyl is a substituted or unsubstituted Cz - Ce cycloalkyl , 
-NO2 -SH , SO3H , —SO4H , —SO2NH2 , each substituted or unsubstituted heterocycloalkyl is a sub 
-NHNH2 , ONH , NHC ( O ) NHNH , stituted or unsubstituted 3 to 8 membered heterocycloalkyl , 
NHCOONH , NHSO , H , -NHC ( O ) H , 50 each substituted or unsubstituted aryl is a substituted or 
NHCOOOH , -NHOH , OCF3 , unsubstituted C. - C10 aryl , and / or each substituted or unsub 
OCBrz , OCI , OCHC12 , OCHBr2 stituted heteroaryl is a substituted or unsubstituted 5 to 10 
OCHI2 , OCHF2 , OCH , C1 , OCH Br , membered heteroaryl . In some embodiments of the com 
OCH , I , OCH F , —Nz , unsubstituted alkyl pounds herein , each substituted or unsubstituted alkylene is 
( e.g. , C. - C , alkyl , C7 - Co alkyl , or C , -C4 alkyl ) , 55 a substituted or unsubstituted C -C20 alkylene , each substi 
unsubstituted heteroalkyl ( e.g. , 2 to 8 membered tuted or unsubstituted heteroalkylene is a substituted or 
heteroalkyl , 2 to 6 membered heteroalkyl , or 2 to unsubstituted 2 to 20 membered heteroalkylene , each sub 
4 membered heteroalkyl ) , unsubstituted stituted or unsubstituted cycloalkylene is a substituted or 
cycloalkyl ( e.g. , Cz - Cg cycloalkyl , C3 - C6 unsubstituted C3 - C , cycloalkylene , each substituted or 
cycloalkyl , or C5 - C6 cycloalkyl ) , unsubstituted 60 unsubstituted heterocycloalkylene is a substituted or unsub 
heterocycloalkyl ( e.g. , 3 to 8 membered heterocy stituted 3 to 8 membered heterocycloalkylene , each substi 
cloalkyl , 3 to 6 membered heterocycloalkyl , or 5 tuted or unsubstituted arylene is a substituted or unsubsti 
to 6 membered heterocycloalkyl ) , unsubstituted tuted C - C10 arylene , and / or each substituted 
aryl ( e.g. , C. - C10 aryl , Clo aryl , or phenyl ) , or unsubstituted heteroarylene is a substituted or unsubstituted 
unsubstituted heteroaryl ( e.g. , 5 to 10 membered 65 5 to 10 membered heteroarylene . 
heteroaryl , 5 to 9 membered heteroaryl , or 5 to 6 In some embodiments , each substituted or unsubstituted 
membered heteroaryl ) . alkyl is a substituted or unsubstituted C. - C , alkyl , each 

or 
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substituted or unsubstituted heteroalkyl is a substituted or In embodiments , a substituted moiety ( e.g. , substituted 
unsubstituted 2 to 8 membered heteroalkyl , each substituted alkyl , substituted heteroalkyl , substituted cycloalkyl , substi 
or unsubstituted cycloalkyl is a substituted or unsubstituted tuted heterocycloalkyl , substituted aryl , substituted het 
C3 - C , cycloalkyl , each substituted or unsubstituted hetero eroaryl , substituted alkylene , substituted heteroalkylene , 
cycloalkyl is a substituted or unsubstituted 3 to 7 membered 5 substituted cycloalkylene , substituted heterocycloalkylene , 
heterocycloalkyl , each substituted or unsubstituted aryl is a substituted arylene , and / or substituted heteroarylene ) is sub 
substituted or unsubstituted phenyl , and / or each substituted stituted with at least one size - limited substituent group , or unsubstituted heteroaryl is a substituted or unsubstituted wherein if the substituted moiety is substituted with a 5 to 6 membered heteroaryl . In some embodiments , each plurality of size - limited substituent groups , each size - limited substituted or unsubstituted alkylene is a substituted or 10 substituent unsubstituted C - C , alkylene , each substituted or unsubsti group may optionally be different . In embodi 
tuted heteroalkylene is a substituted or unsubstituted 2 to 8 ments , if the substituted moiety is substituted with a plurality 
membered heteroalkylene , each substituted or unsubstituted of size - limited substituent groups , each size - limited sub 
cycloalkylene is a substituted or unsubstituted Cz - C , stituent group is different . 
cycloalkylene , each substituted or unsubstituted heterocy- 15 In embodiments , a substituted moiety ( e.g. , substituted 
cloalkylene is a substituted or unsubstituted 3 to 7 mem alkyl , substituted heteroalkyl , substituted cycloalkyl , substi 
bered heterocycloalkylene , each substituted or unsubstituted tuted heterocycloalkyl , substituted aryl , substituted het 
arylene is a substituted or unsubstituted phenylene , and / or eroaryl , substituted alkylene , substituted heteroalkylene , 
each substituted or unsubstituted heteroarylene is a substi substituted cycloalkylene , substituted heterocycloalkylene , 
tuted or unsubstituted 5 to 6 membered heteroarylene . In 20 substituted arylene , and / or substituted heteroarylene ) is sub 
some embodiments , the compound ( e.g. , nucleotide ana stituted with at least one lower substituent group , wherein if 
logue ) is a chemical species set forth in the Examples the substituted moiety is substituted with a plurality of lower 
section , claims , embodiments , figures , or tables below . substituent groups , each lower substituent group may 

In embodiments , a substituted or unsubstituted moiety optionally be different . In embodiments , if the substituted 
( e.g. , substituted or unsubstituted alkyl , substituted or 25 moiety is substituted with a plurality of lower substituent 
unsubstituted heteroalkyl , substituted or unsubstituted groups , each lower substituent group is different . 
cycloalkyl , substituted or unsubstituted heterocycloalkyl , In embodiments , a substituted moiety ( e.g. , substituted substituted or unsubstituted aryl , substituted or unsubstituted alkyl , substituted heteroalkyl , substituted cycloalkyl , substi heteroaryl , substituted or unsubstituted alkylene , substituted tuted heterocycloalkyl , substituted aryl , substituted het or unsubstituted heteroalkylene , substituted or unsubstituted 30 eroaryl , substituted alkylene , substituted heteroalkylene , cycloalkylene , substituted or unsubstituted heterocycloalky substituted cycloalkylene , substituted heterocycloalkylene , lene , substituted or unsubstituted arylene , and / or substituted 
or unsubstituted heteroarylene ) is unsubstituted ( e.g. , is an substituted arylene , and / or substituted heteroarylene ) is sub 
unsubstituted alkyl , unsubstituted heteroalkyl , unsubstituted stituted with at least one substituent group , size - limited 

substituent cycloalkyl , unsubstituted heterocycloalkyl , unsubstituted 35 group , or lower substituent group ; wherein if the 
aryl , unsubstituted heteroaryl , unsubstituted alkylene , substituted moiety is substituted with a plurality of groups 
unsubstituted heteroalkylene , unsubstituted cycloalkylene , selected from substituent groups , size - limited substituent 
unsubstituted heterocycloalkylene , unsubstituted arylene , groups , and lower substituent groups ; each substituent 
and / or unsubstituted heteroarylene , respectively ) . In group , size - limited substituent group , and / or lower substitu 
embodiments , a substituted or unsubstituted moiety ( e.g. , 40 ent group may optionally be different . In embodiments , if the 
substituted or unsubstituted alkyl , substituted or unsubsti substituted moiety is substituted with a plurality of groups 
tuted heteroalkyl , substituted or unsubstituted cycloalkyl , selected from substituent groups , size - limited substituent 
substituted or unsubstituted heterocycloalkyl , substituted or groups , and lower substituent groups ; each substituent 
unsubstituted aryl , substituted or unsubstituted heteroaryl , group , size - limited substituent group , and / or lower substitu 
substituted or unsubstituted alkylene , substituted or unsub- 45 ent group is different . 
stituted heteroalkylene , substituted unsubstituted Certain compounds of the present disclosure possess 
cycloalkylene , substituted or unsubstituted heterocycloalky asymmetric carbon atoms ( optical or chiral centers ) or 
lene , substituted or unsubstituted arylene , and / or substituted double bonds ; the enantiomers , racemates , diastereomers , 
or unsubstituted heteroarylene ) is substituted ( e.g. , is a tautomers , geometric isomers , stereoisomeric forms that 
substituted alkyl , substituted heteroalkyl , substituted 50 may be defined , in terms of absolute stereochemistry , as ( R ) 
cycloalkyl , substituted heterocycloalkyl , substituted aryl , or ( S ) - or , as ( D ) - or ( L ) - for amino acids , and individual 
substituted heteroaryl , substituted alkylene , substituted het isomers are encompassed within the scope of the present 
eroalkylene , substituted cycloalkylene , substituted hetero disclosure . The compounds of the present disclosure do not 
cycloalkylene , substituted arylene , and / or substituted het include those that are known in art to be too unstable to 
eroarylene , respectively ) . 55 synthesize and / or isolate . The present disclosure is meant to 

In embodiments , a substituted moiety ( e.g. , substituted include compounds in racemic and optically pure forms . 
alkyl , substituted heteroalkyl , substituted cycloalkyl , substi Optically active ( R ) - and ( S ) - , or ( D ) - and ( L ) -isomers may 
tuted heterocycloalkyl , substituted aryl , substituted het be prepared using chiral synthons or chiral reagents , or 
eroaryl , substituted alkylene , substituted heteroalkylene , resolved using conventional techniques . When the com 
substituted cycloalkylene , substituted heterocycloalkylene , 60 pounds described herein contain olefinic bonds or other 
substituted arylene , and / or substituted heteroarylene ) is sub centers of geometric asymmetry , and unless specified oth 
stituted with at least one substituent group , wherein if the erwise , it is intended that the compounds include both E and 
substituted moiety is substituted with a plurality of substitu Z geometric isomers . 
ent groups , each substituent group may optionally be dif As used herein , the term “ isomers ” refers to compounds 
ferent . In embodiments , if the substituted moiety is substi- 65 having the same number and kind of atoms , and hence the 
tuted with a plurality of substituent groups , each substituent same molecular weight , but differing in respect to the 
group is different . structural arrangement or configuration of the atoms . 

or 
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The term “ tautomer , " as used herein , refers to one of two Moreover , where a moiety is substituted with an R sub 
or more structural isomers which exist in equilibrium and stituent , the group may be referred to as “ R - substituted . ” 
which are readily converted from one isomeric form to Where a moiety is R - substituted , the moiety is substituted 
another . with at least one R substituent and each R substituent is 

It will be apparent to one skilled in the art that certain 5 optionally different . Where a particular R group is present in 
compounds of this disclosure may exist in tautomeric forms , the description of a chemical genus ( such as Formula ( I ) ) , a 
all such tautomeric forms of the compounds being within the Roman alphabetic symbol may be used to distinguish each 
scope of the disclosure . appearance of that particular R group . For example , where 

Unless otherwise stated , structures depicted herein are multiple R13 substituents are present , each R13 substituent 
wherein also meant to include all stereochemical forms of the struc- 10 may be distinguished as R134R 13B , R13C , R13D , etc. , each of R134 , R13B , R13C , R13D , etc. is defined within the ture ; i.e. , the R and S configurations for each asymmetric scope of the definition of R13 and optionally differently . center . Therefore , single stereochemical isomers as well as A “ detectable agent , ” “ detectable compound , ” “ detectable enantiomeric and diastereomeric mixtures of the present label , ” or “ detectable moiety ” is a substance , molecule , or compounds are within the scope of the disclosure . 15 composition detectable by spectroscopic , photochemical , 

Unless otherwise stated , structures depicted herein are biochemical , immunochemical , chemical , magnetic reso 
also meant to include compounds which differ only in the nance imaging , or other physical means . For example , 
presence of one or more isotopically enriched atoms . For detectable agents include 18F , 32P , 33P , 45Ti , 47Sc , 52Fe , 5 ° Fe , 
example , compounds having the present structures except 62 CU , 64 Cu , 67CU , 67Ga , 68 Ga , 77 As , 86Y , 90Y . 89Sr , 89Zr , 
for the replacement of a hydrogen by a deuterium or tritium , 20 94Tc , 94Tc , 99mTc , 99Mo , 105Pd , 105 Rh , ' Ag , 111In , 1231 , 1241 , 
or the replacement of a carbon by 14C - enriched 1251 , 1311 , 142Pr , 143Pr , 149Pm , 153Sm , BIGd , 161Tb , 
carbon are within the scope of this disclosure . 166 Dy , 166Ho , 169Er , 175Lu , 177Lu , 186Re , 188Re , 189 Re , 1941r , 

The compounds of the present disclosure may also con Au , 199 Au , 211 At , 211Pb , 212Bi , 212Pb , 213Bi , 223 Ra , 
tain unnatural proportions of atomic isotopes at one or more ' Ac , Cr , V , Mn , Fe , Co , Ni , Cu , La , Ce , Pr , Nd , Pm , Sm , 
of the atoms that constitute such compounds . For example , 25 Eu , Gd , Tb , Dy , Ho , Er , Tm , Yb , Lu , 32P , fluorophore ( e.g. , 
the compounds may be radiolabeled with radioactive iso fluorescent dyes ) , modified oligonucleotides ( e.g. , moieties 
topes , such as for example tritium ( H ) , iodine - 125 ( 1251 ) , or described in PCT / US2015 / 022063 , which is incorporated 
carbon - 14 ( 14C ) . All isotopic variations of the compounds of herein by reference ) , electron - dense reagents , enzymes ( e.g. , 
the present disclosure , whether radioactive or not , are as commonly used in an ELISA ) , biotin , digoxigenin , para 
encompassed within the scope of the present disclosure . 30 magnetic molecules , paramagnetic nanoparticles , ultrasmall 

It should be noted that throughout the application that superparamagnetic iron oxide ( " USPIO " ) nanoparticles , 
alternatives are written in Markush groups , for example , USPIO nanoparticle aggregates , superparamagnetic iron 
each amino acid position that contains more than one oxide ( " SPIO " ) nanoparticles , SPIO nanoparticle aggre 
possible amino acid . It is specifically contemplated that each gates , monochrystalline iron oxide nanoparticles , mono 
member of the Markush group should be considered sepa- 35 chrystalline iron oxide , nanoparticle contrast agents , lipo 
rately , thereby comprising another embodiment , and the somes or other delivery vehicles containing Gadolinium 
Markush group is not to be read as a single unit . chelate ( “ Gd - chelate ” ) molecules , Gadolinium , radioiso 

“ Analog , ” “ analogue ” or “ derivative ” is used in accor topes , radionuclides ( e.g. , carbon - 11 , nitrogen - 13 , oxygen 
dance with its plain ordinary meaning within Chemistry and 15 , fluorine - 18 , rubidium - 82 ) , fluorodeoxyglucose ( e.g. , 
Biology and refers to a chemical compound that is structur- 40 fluorine - 18 labeled ) , any gamma ray emitting radionuclides , 
ally similar to another compound ( i.e. , a so - called “ refer positron - emitting radionuclide , radiolabeled glucose , radio 
ence ” compound ) but differs in composition , e.g. , in the labeled water , radiolabeled ammonia , biocolloids , 
replacement of one atom by an atom of a different element , microbubbles ( e.g. , including microbubble shells including 
or in the presence of a particular functional group , or the albumin , galactose , lipid , and / or polymers ; microbubble gas 
replacement of one functional group by another functional 45 core including air , heavy gas ( es ) , perfluorocarbon , nitrogen , 
group , or the absolute stereochemistry of one or more chiral octafluoropropane , perflexane lipid microsphere , perflutren , 
centers of the reference compound . Accordingly , an analog etc. ) , iodinated contrast agents ( e.g. , iohexol , iodixanol , 
is a compound that is similar or comparable in function and ioversol , iopamidol , ioxilan , iopromide , diatrizoate , 
appearance but not in structure or origin to a reference metrizoate , ioxaglate ) , barium sulfate , thorium dioxide , 
compound . 50 gold , gold nanoparticles , gold nanoparticle aggregates , fluo 

The terms “ a ” or “ an , " as used in herein means one or rophores , two - photon fluorophores , or haptens and proteins 
more . In addition , the phrase “ substituted with a [ n ] , ” as used or other entities which can be made detectable , e.g. , by 
herein , means the specified group may be substituted with incorporating a radiolabel into a peptide or antibody spe 
one or more of any or all of the named substituents . For cifically reactive with a target peptide . 
example , where a group , such as an alkyl or heteroaryl 55 Radioactive substances ( e.g. , radioisotopes ) that may be 
group , is “ substituted with an unsubstituted C , -C20 alkyl , or used as imaging and / or labeling agents in accordance with 
unsubstituted 2 to 20 membered heteroalkyl , ” the group may the embodiments of the disclosure include , but are not 
contain one or more unsubstituted C1 - C20 alkyls , and / or one limited to , 18F , 32P , 33P , 45Ti , 47Sc , 52 Fe , 59Fe , 62 CU , 64Cu , 
or more unsubstituted 2 to 20 membered heteroalkyls . 67 Cu , 67 Ga , 686a , 77 As , 86Y , 90Y , 89Sr , 89Zr , 94Tc , 
As used herein , the term “ about ” means a range of values 60 99m Tc , 9Mo , 105Pd , 105 Rh 111 Ag , 111In , 1231 , 1241 , 1251 , 1311 , including the specified value , which a person of ordinary 142 Pr , 143 Pr , 149Pm , 153Sm , 154-1381Gd , 161Tb , 166Dy , 166Ho , 

skill in the art would consider reasonably similar to the 175Lu , 177Lu , 186Re , 188Re , 189 Re , 194Ir , 194Ir , 198 Au , ' Au , 
specified value . In embodiments , about means within a 211 At , 211Pb , 212Bi , 212Pb , 213Bi , Ac . Paramag 
standard deviation using measurements generally acceptable netic ions that may be used as additional imaging agents in 
in the art . In embodiments , about means a range extending 65 accordance with the embodiments of the disclosure include , 
to +/- 10 % of the specified value . In embodiments , about but are not limited to , ions of transition and lanthanide 
includes the specified value . metals ( e.g. , metals having atomic numbers of 21-29 , 42 , 43 , 

94Tc , 

169Er , 199 

223Ra and 225 
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44 , or 57-71 ) . These metals include ions of Cr , V , Mn , Fe , ( Enhanced Yellow Fluorescent Protein ) moiety , Oregon 
Co , Ni , Cu , La , Ce , Pr , Nd , Pm , Sm , Eu , Gd , Tb , Dy , Ho , Er , Green 488 moiety , Fluo - 3 moiety , BCECF pH 9.0 moiety , 
Tm , Yb and Lu . SBFI - Na + moiety , Fluo - 3 Ca2 + moiety , Rhodamine 123 

Examples of detectable agents include imaging agents , MeOH moiety , F1AsH moiety , Calcium Green - 1 Ca2 + moi 
including fluorescent and luminescent substances , mol- 5 ety , Magnesium Green moiety , DM - NERF pH 4.0 moiety , 
ecules , or compositions , including , but not limited to , a Calcium Green moiety , Citrine moiety , LysoSensor Yellow 
variety of organic or inorganic small molecules commonly pH 9.0 moiety , TO - PRO - 1 - DNA moiety , Magnesium Green 
referred to as “ dyes , ” “ labels , ” or “ indicators . ” Examples Mg2 + moiety , Sodium Green Na + moiety , TOTO - 1 - DNA 
include fluorescein , rhodamine , acridine dyes , Alexa dyes , moiety , Oregon Green 514 moiety , Oregon Green 514 anti 
and cyanine dyes . In embodiments , the detectable moiety is 10 body conjugate pH 8.0 moiety , NBD - X moiety , DM - NERF 
a fluorescent molecule ( e.g. , acridine dye , cyanine , dye , pH 7.0 moiety , NBD - X , MeOH moiety , CI - NERF pH 6.0 
fluorine dye , oxazine dye , phenanthridine dye , or rhodamine moiety , Alexa 430 moiety , CI - NERF PH 2.5 moiety , Lucifer 
dye ) . In embodiments , the detectable moiety is a fluorescent Yellow , CH moiety , LysoSensor Yellow pH 3.0 moiety , 
molecule ( e.g. , acridine dye , cyanine , dye , fluorine dye , 6 - TET , SE pH 9.0 moiety , Eosin antibody conjugate pH 8.0 
oxazine dye , phenanthridine dye , or rhodamine dye ) . In 15 moiety , Eosin moiety , 6 - Carboxyrhodamine 6G pH 7.0 
embodiments , the detectable moiety is a fluorescein isoth moiety , 6 - Carboxyrhodamine 6G , hydrochloride moiety , 
iocyanate moiety , tetramethylrhodamine - 5- ( and 6 ) -isothio Bodipy R6G SE moiety , BODIPY ROG MeOH moiety , 6 
cyanate moiety , Cy2 moiety , Cy3 moiety , Cy5 moiety , Cy7 JOE moiety , Cascade Yellow moiety , mBanana moiety , 
moiety , 4 ! , 6 - diamidino - 2 - phenylindole moiety , Hoechst Alexa 532 moiety , Erythrosin - 5 - isothiocyanate pH 9.0 moi 
33258 moiety , Hoechst 33342 moiety , Hoechst 34580 moi- 20 ety , 6 - HEX , SE pH 9.0 moiety , mOrange moiety , mHoney 
ety , propidium - iodide moiety , or acridine orange moiety . In dew moiety , Cy 3 moiety , Rhodamine B moiety , Dil moiety , 
embodiments , the detectable moiety is a Indo - 1 , Ca satu 5 - TAMRA - MeOH moiety , Alexa 555 moiety , DyLight 549 
rated moiety , Indo - 1 Ca2 + moiety , Cascade Blue BSA pH moiety , BODIPY TMR - X , SE moiety , BODIPY TMR - X 
7.0 moiety , Cascade Blue moiety , LysoTracker Blue moiety , MeOH moiety , PO - PRO - 3 - DNA moiety , PO - PRO - 3 moiety , 
Alexa 405 moiety , LysoSensor Blue pH 5.0 moiety , Lys- 25 Rhodamine moiety , POPO - 3 moiety , Alexa 546 moiety , 
oSensor Blue moiety , DyLight 405 moiety , DyLight 350 Calcium Orange Ca2 + moiety , TRITC moiety , Calcium 
moiety , BFP ( Blue Fluorescent Protein ) moiety , Alexa 350 Orange moiety , Rhodaminephalloidin pH 7.0 moiety , 
moiety , 7 - Amino - 4 - methylcoumarin pH 7.0 moiety , Amino Mito Tracker Orange moiety , Mito Tracker Orange MeOH 
Coumarin moiety , AMCA conjugate moiety , Coumarin moi moiety , Phycoerythrin moiety , Magnesium Orange moiety , 
ety , 7 - Hydroxy - 4 - methylcoumarin moiety , 7 - Hydroxy - 4- 30 R - Phycoerythrin pH 7.5 moiety , 5 - TAMRA PH 7.0 moiety , 
methylcoumarin PH 9.0 moiety , 6,8 - Difluoro - 7 - hydroxy - 4 5 - TAMRA moiety , Rhod - 2 moiety , FM 1-43 moiety , Rhod - 2 
methylcoumarin pH 9.0 moiety , Hoechst 33342 moiety , Ca2 + moiety , FM 1-43 lipid moiety , LOLO - 1 - DNA moiety , 
Pacific Blue moiety , Hoechst 33258 moiety , Hoechst 33258 dTomato moiety , DsRed moiety , Dapoxyl ( 2 - aminoethyl ) 
DNA moiety , Pacific Blue antibody conjugate pH 8.0 moi sulfonamide moiety , Tetramethylrhodamine dextran pH 7.0 
ety , PO - PRO - 1 moiety , PO - PRO - 1 - DNA moiety , POPO - 1 35 moiety , Fluor - Ruby moiety , Resorufin moiety , Resorufin pH 
moiety , POPO - 1 - DNA moiety , DAPI - DNA moiety , DAPI 9.0 moiety , mTangerine moiety , LysoTracker Red moiety , 
moiety , Marina Blue moiety , SYTOX Blue - DNA moiety , Lissaminerhodamine moiety , Cy 3.5 moiety , Rhodamine 
CFP ( Cyan Fluorescent Protein ) moiety , eCFP ( Enhanced Red - X antibody conjugate pH 8.0 moiety , Sulforhodamine 
Cyan Fluorescent Protein ) moiety , 1 - Anilinonaphthalene - 8 101 EtOH moiety , JC - 1 pH 8.2 moiety , JC - 1 moiety , 
sulfonic acid ( 1,8 - ANS ) moiety , Indo - 1 , Ca free moiety , 40 mStrawberry moiety , Mito Tracker Red moiety , MitoTracker 
1,8 - ANS ( 1 - Anilinonaphthalene - 8 - sulfonic acid ) moiety , Red , MeOH moiety , X - Rhod - 1 Ca2 + moiety , Alexa 568 
BO - PRO - 1 - DNA moiety , BOPRO - 1 moiety , BOBO - 1 - DNA moiety , 5 - ROX pH 7.0 moiety , 5 - ROX ( 5 - Carboxy - X - rho 
moiety , SYTO 45 - DNA moiety , evoglow - Pp1 moiety , evo damine , triethylammonium salt ) moiety , BO - PRO - 3 - DNA 
glow - Bs1 moiety , evoglow - Bs2 moiety , Auramine O moiety , moiety , BOPRO - 3 moiety , BOBO - 3 - DNA moiety , Ethidium 
DiO moiety , LysoSensor Green pH 5.0 moiety , Cy 2 moiety , 45 Bromide moiety , ReAsH moiety , Calcium Crimson moiety , 
LysoSensor Green moiety , Fura - 2 , high Ca moiety , Fura - 2 Calcium Crimson Ca2 + moiety , mRFP moiety , mCherry 
Ca2 + sup > moiety , SYTO 13 - DNA moiety , YO - PRO - 1 moiety , HcRed moiety , DyLight 594 moiety , Ethidium 
DNA moiety , YOYO - 1 - DNA moiety , eGFP ( Enhanced homodimer - 1 - DNA moiety , Ethidiumhomodimer moiety , 
Green Fluorescent Protein ) moiety , LysoTracker Green moi Propidium Iodide moiety , SYPRO Ruby moiety , Propidium 
ety , GFP ( S65T ) moiety , BODIPY FL , MeOH moiety , 50 lodide - DNA moiety , Alexa 594 moiety , BODIPY TR - X , SE 
Sapphire moiety , BODIPY FL conjugate moiety , moiety , BODIPY TR - X , MeOH moiety , BODIPY TR - X 
Mito Tracker Green moiety , Mito Tracker Green FM , MOH phallacidin pH 7.0 moiety , Alexa Fluor 610 R - phycoerythrin 
moiety , Fluorescein 0.1 M NaOH moiety , Calcein pH 9.0 streptavidin pH 7.2 moiety , YO - PRO - 3 - DNA moiety , Di - 8 
moiety , Fluorescein pH 9.0 moiety , Calcein moiety , Fura - 2 , ANEPPS moiety , Di - 8 - ANEPPS - lipid moiety , YOYO - 3 
no Ca moiety , Fluo - 4 moiety , FDA moiety , DTAF moiety , 55 DNA moiety , Nile Red - lipid moiety , Nile Red moiety , 
Fluorescein moiety , CFDA moiety , FITC moiety , Alexa DyLight 633 moiety , mPlum moiety , TO - PRO - 3 - DNA moi 
Fluor 488 hydrazide - water moiety , DyLight 488 moiety , ety , DDAO PH 9.0 moiety , Fura Red high Ca moiety , 
5 - FAM PH 9.0 moiety , Alexa 488 moiety , Rhodamine 110 Allophycocyanin pH 7.5 moiety , APC ( allophycocyanin ) 
moiety , Rhodamine 110 pH 7.0 moiety , Acridine Orange moiety , Nile Blue , EtOH moiety , TOTO - 3 - DNA moiety , Cy 
moiety , BCECF pH 5.5 moiety , PicoGreendsDNA quantita- 60 5 moiety , BODIPY 650 / 665 - X , MeOH moiety , Alexa Fluor 
tion reagent moiety , SYBR Green I moiety , Rhodaminen 647 R - phycoerythrin streptavidin pH 7.2 moiety , DyLight 
Green pH 7.0 moiety , CyQUANT GR - DNA moiety , Neu 649 moiety , Alexa 647 moiety , Fura Red Ca2 + moiety , Atto 
roTrace 500/525 , green fluorescent Nissl stain - RNA moiety , 647 moiety , Fura Red , low Ca moiety , Carboxynaphthofluo 
DansylCadaverine moiety , Fluoro - Emerald moiety , Nissl rescein pH 10.0 moiety , Alexa 660 moiety , Cy 5.5 moiety , 
moiety , Fluorescein dextran pH 8.0 moiety , Rhodamine 65 Alexa 680 moiety , DyLight 680 moiety , Alexa 700 moiety , 
Green moiety , 5 - and - 6 ) -Carboxy - 2 ' , 7 ' - dichlorofluorescein FM 4-64 , 2 % CHAPS moiety , or FM 4-64 moiety . In 
pH 9.0 moiety , DansylCadaverine , MeOH moiety , eYFP embodiments , the detectable moiety is a moiety of 1,1 
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Diethyl - 4,4 - carbocyanine iodide , 1,2 - Diphenylacetylene , aza - BODIPY , CM - H2DCFDA , Coumarin 1 , Coumarin 6 , 
1,4 - Diphenylbutadiene , 1,4 - Diphenylbutadiyne , 1,6 - Diphe Coumarin 6 , Coumarin 30 , Coumarin 314 , Coumarin 334 , 
nylhexatriene , 1,6 - Diphenylhexatriene , 1 - anilinonaphtha Coumarin 343 , Coumarine 545T , Cresyl Violet Perchlorate , 
lene - 8 - sulfonic acid , 2,7 - Dichlorofluorescein , 2,5 - DIPHE CryptoLight CF1 , CryptoLight CF2 , CryptoLight CF3 , 
NYLOXAZOLE , 2 - Di - 1 - ASP , 2 - dodecylresorufin , 5 CryptoLight CF4 , CryptoLight CF5 , CryptoLight CF6 , 
2 - Methylbenzoxazole , 3,3 - Diethylthiadicarbocyanine Crystal Violet , Cumarinl53 , Cy2 , Cy3 , Cy3 , Cy3.5 , Cy3B , 
iodide , 4 - Dimethylamino - 4 - Nitrostilbene , 5 ( 6 ) -Carboxy Cy3B , Cy3Cy5 ET , Cy5 , Cy5 , Cy5.5 , Cy7 , Cyanine3 NHS 
fluorescein , 5 ( 6 ) -Carboxynaphtofluorescein , 5 ( 6 ) -Car ester , Cyanine5 carboxylic acid , Cyanine5 NHS ester , 
boxytetramethylrhodamine B , 5- ( and -6 ) -carboxy - 2 ' , 7 ' - di Cyclotella meneghiniana Ktitzing , CypHer5 , CypHer5 pH 
chlorofluorescein , 5- ( and -6 ) -carboxy - 2,7- 10 9.15 , CyQUANT GR , Cy Trak Orange , Dabcyl SE , DAF 
dichlorofluorescein , 5- ( N - hexadecanoyl ) aminoeosin , 5- ( N FM , DAMC ( Weiss ) , dansyl cadaverine , Dansyl Glycine 
hexadecanoyl ) aminoeosin , 5 - chloromethylfluorescein , ( Dioxane ) , DAPI , DAPI , DAPI , DAPI , DAPI ( DMSO ) , 
5 - FAM , 5 - ROX , 5 - TAMRA , 5 - TAMRA , 6,8 - difluoro - 7 - hy DAPI ( H20 ) , Dapoxyl ( 2 - aminoethyl ) sulfonamide , DCI , 
droxy - 4 - methylcoumarin , 6,8 - difluoro - 7 - hydroxy - 4 - meth DCM , DCM , DCM ( acetonitrile ) , DCM ( MeOH ) , DDAO , 
ylcoumarin , 6 - carboxyrhodamine 6G , 6 - HEX , 6 - JOE , 15 Deep Purple , di - 8 - ANEPPS , DIA , Dichlorotris ( 1,10 
6 - JOE , 6 - TET , 7 - aminoactinomycin D , 7 - Benzylamino - 4 phenanthroline ) ruthenium ( II ) , DICIOH C12 aza - BODIPY , 
Nitrobenz - 2 - Oxa - 1,3 - Diazole , 7 - Methoxycoumarin - 4 - Ace DiCIOHbutoxy aza - BODIPY , DiD , Dil , DiIC18 ( 3 ) , DiO , 
tic Acid , 8 - Benzyloxy - 5,7 - diphenylquinoline , 8 - Benzyloxy DiR , Diversa Cyan - FP , Diversa Green - FP , DM - NERF pH 
5,7 - diphenylquinoline , 9,10 - Bis ( Phenylethynyl ) 4.0 , DOCI , Doxorubicin , DPP pH - Probe 590-7.5 , DPP pH 
Anthracene , 9,10 - Diphenylanthracene , 20 Probe 590-9.0 , DPP pH - Probe 590-11.0 , DPP pH - Probe 
9 - METHYLCARBAZOLE , ( CS ) 2Ir ( u - C1 ) 21r ( CS ) 2 , AAA , 590-11.0 , Dragon Green , DRAQ5 , DsRed , DsRed , DsRed , 
Acridine Orange , Acridine Orange , Acridine Yellow , Acri DsRed - Express , DsRed - Express2 , DsRed - Express T1 , dTo 
dine Yellow , Adams Apple Red 680 , Adirondack Green 520 , mato , DY - 350XL , DY - 480 , DY - 480XL MegaStokes , 
Alexa Fluor 350 , Alexa Fluor 405 , Alexa Fluor 430 , Alexa DY - 485 , DY - 485XL MegaStokes , DY - 490 , DY - 490XL 
Fluor 430 , Alexa Fluor 480 , Alexa Fluor 488 , Alexa Fluor 25 MegaStokes , DY - 500 , DY - 500XL MegaStokes , DY - 520 , 
488 , Alexa Fluor 488 hydrazide , Alexa Fluor 500 , Alexa DY - 520XL MegaStokes , DY - 547 , DY - 549P1 , DY - 549P1 , 
Fluor 514 , Alexa Fluor 532 , Alexa Fluor 546 , Alexa Fluor DY - 554 , DY - 555 , DY - 557 , DY - 557 , DY - 590 , DY - 590 , 
546 , Alexa Fluor 555 , Alexa Fluor 555 , Alexa Fluor 568 , DY - 615 , DY - 630 , DY - 631 , DY - 633 , DY - 635 , DY - 636 , 
Alexa Fluor 594 , Alexa Fluor 594 , Alexa Fluor 594 , Alexa DY - 647 , DY - 649P1 , DY - 649P1 , DY - 650 , DY - 651 , DY - 656 , 
Fluor 610 , Alexa Fluor 610 - R - PE , Alexa Fluor 633 , Alexa 30 DY - 673 , DY - 675 , DY - 676 , DY - 680 , DY - 681 , DY - 700 , 
Fluor 635 , Alexa Fluor 647 , Alexa Fluor 647 , Alexa Fluor DY - 701 , DY - 730 , DY - 731 , DY - 750 , DY - 751 , DY - 776 , 
647 - R - PE , Alexa Fluor 660 , Alexa Fluor 680 , Alexa Fluor DY - 782 , Dye - 28 , Dye - 33 , Dye - 45 , Dye - 304 , Dye - 1041 , 
680 - APC , Alexa Fluor 680 - R - PE , Alexa Fluor Alexa DyLight 488 , DyLight 549 , DyLight 594 , DyLight 633 , 
Fluor 750 , Alexa Fluor 790 , Allophycocyanin , AmCyanl , DyLight 649 , DyLight 680 , E2 - Crimson , E2 - Orange , 
Aminomethylcoumarin , Amplex Gold ( product ) , Amplex 35 E2 - Red / Green , EBFP , ECF , ECFP , ECL Plus , eGFP , ELF 97 , 
Red Reagent , Amplex UltraRed , Anthracene , APC , APC Emerald , Envy Green , Eosin , Eosin Y , epicocconone , 
Seta - 750 , AsRed2 , ATTO 390 , ATTO 425 , ATTO 430LS , EqFP611 , Erythrosin - 5 - isothiocyanate , Ethidium bromide , 
ATTO 465 , ATTO 488 , ATTO 490LS , ATTO 495 , ATTO ethidium homodimer - 1 , Ethyl Eosin , Ethyl Eosin , Ethyl Nile 
514 , ATTO 520 , ATTO 532 , ATTO 550 , ATTO 565 , ATTO Blue A , Ethyl - p - Dimethylaminobenzoate , Ethyl - p - Dimeth 
590 , ATTO 594 , ATTO 610 , ATTO 620 , ATTO 633 , ATTO 40 ylaminobenzoate , Eu203 nanoparticles , Eu ( Soini ) , Eu ( tta ) 
635 , ATTO 647 , ATTO 647N , ATTO 655 , ATTO 665 , ATTO 3DEADIT , EvaGreen , EVOblue - 30 , EYFP , FAD , FITC , 
680 , ATTO 700 , ATTO 725 , ATTO 740 , ATTO Oxal2 , FITC , FIASH ( Adams ) , Flash Red EX , F1ASH - CCPGCC , 
ATTO Rho3B , ATTO Rho6G , ATTO Rho11 , ATTO Rho12 , F1ASH - CCXXCC , Fluo - 3 , Fluo - 4 , Fluo - 5F , Fluorescein , 
ATTO Rho13 , ATTO Rho14 , ATTO Rho101 , ATTO Thio12 , Fluorescein 0.1 NaOH , Fluorescein - Dibase , fluoro - emerald , 
Auramine O , Azami Green , Azami Green monomeric , 45 Fluorol 5G , FluoSpheres blue , FluoSpheres crimson , Fluo 
B - phycoerythrin , BCECF , BCECF , Bexl , Biphenyl , Birch Spheres dark red , FluoSpheres orange , FluoSpheres red , 
Yellow 580 , Blue - green algae , BO - PRO - 1 , BO - PRO - 3 , FluoSpheres yellow - green , FM4-64 in CTC , FM4-64 in 
BOBO - 1 , BOBO - 3 , BODIPY 630 650 - X , BODIPY 650 / SDS , FM 1-43 , FM 4-64 , Fort Orange 600 , Fura Red , Fura 
665 - X , BODIPY FL , BODIPY FL , BODIPY R6G , BODIPY Red Ca free , fura - 2 , Fura - 2 Ca free , Gadodiamide , Gd - Dtpa 
TMR - X , BODIPY TR - X , BODIPY TR - X Ph 7.0 , BODIPY 50 Bma , Gadodiamide , Gd - Dtpa - Bma , GelGreenTM , GelRedTM , 
TR - X phallacidin , BODIPY - DiMe , BODIPY - Phenyl , H9-40 , HcRedl , Hemo Red 720 , HiLyte Fluor 488 , HiLyte 
BODIPY - TMSCC , C3 - Indocyanine , C3 - Indocyanine , Fluor 555 , HiLyte Fluor 647 , HiLyte Fluor 680 , HiLyte 
C3 - Oxacyanine , C3 - Thiacyanine Dye ( EtOH ) , C3 - Thiacya Fluor 750 , HiLyte Plus 555 , HiLyte Plus 647 , HiLyte Plus 
nine Dye ( PrOH ) , C5 - Indocyanine , C5 - Oxacyanine , 750 , HmGFP , Hoechst 33258 , Hoechst 33342 , Hoechst 
C5 - Thiacyanine , C7 - Indocyanine , C7 - Oxacyanine , C545T , 55 33258 , Hoechst - 33258 , Hops Yellow 560 , HPTS , HPTS , 
C - Phycocyanin , Calcein , Calcein red - orange , Calcium HPTS , HPTS , HPTS , indo - 1 , Indo - 1 Ca free , Ir ( Cn ) 2 ( acac ) , 
Crimson , Calcium Green - 1 , Calcium Orange , Calcofluor Ir ( Cs ) 2 ( acac ) , IR - 775 chloride , IR - 806 , Ir - OEPCO - C1 , 
white 2MR , Carboxy SNARF - 1 pH 6.0 , Carboxy SNARF - 1 IRDye® 650 Alkyne , IRDye® 650 Azide , IRDye® 650 
pH 9.0 , Carboxynaphthofluorescein , Cascade Blue , Cascade Carboxylate , IRDye® 650 DBCO , IRDye® 650 Maleimide , 
Yellow , Catskill Green 540 , CBQCA , CellMask Orange , 60 IRDye® 650 NHS Ester , IRDye® 680LT Carboxylate , 
CellTrace BODIPY TR methyl ester , CellTrace calcein IRDye® 680LT Maleimide , IRDye® 680LT NHS Ester , 
violet , CellTraceTM Far Red , CellTracker Blue , CellTracker IRDye® 680RD Alkyne , IRDye® 680RD Azide , IRDye® 
Red CMTPX , CellTracker Violet BMQC , CF405M , 680RD Carboxylate , IRDye® 680RD DBCO , IRDye® 
CF405S , CF488A , CF543 , CF555 , CFP , CFSE , CFTM 350 , 680RD Maleimide , IRDye® 680RD NHS Ester , IRDye® 
CFTM 485 , Chlorophyll A , Chlorophyll B , Chromeo 488 , 65 700 phosphoramidite , IRDyer 700DX , IRDyer 700DX , 
Chromeo 494 , Chromeo 505 , Chromeo 546 , Chromeo 642 , IRDye® 700DX Carboxylate , IRDye® 700DX NHS Ester , 
Citrine , Citrine , CIOH butoxy aza - BODIPY , CIOH C12 IRDye® 750 Carboxylate , IRDye® 750 Maleimide , 
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IRDye® 750 NHS Ester , IRDye® 800 phosphoramidite , PtTFPP , Pyrene , QD525 , QD565 , QD585 , QD605 , QD655 , 
IRDyer 800CW , IRDye® 800CW Alkyne , IRDye® QD705 , QD800 , QD903 , QD PbS 950 , QDot 525 , QDot 
800CW Azide , IRDye® 800CW Carboxylate , IRDye? 545 , QDot 565 , Qdot 585 , Qdot 605 , Qdot 625 , Qdot 655 , 
800CW DBCO , IRDye® 800CW Maleimide , IRDye® Qdot 705 , Qdot 800 , Qpy Me2 , QSY 7 , QSY 7 , QSY 9 , QSY 
800CW NHS Ester , IRDye® 800RS , IRDye® 800RS Car- 5 21 , QSY 35 , quinine , Quinine Sulfate , Quinine sulfate , 
boxylate , IRDye® 800RS NHS Ester , IRDye® QC - 1 Car R - phycoerythrin , R - phycoerythrin , ReAsH - CCPGCC , 
boxylate , IRDye? QC - 1 NHS Ester , Isochrysis galbana ReAsH - CCXXCC , Red Beads ( Weiss ) , Redmond Red , 
Parke , JC - 1 , JC - 1 , JOJO - 1 , Jonamac Red Evitag T2 , Kaede Resorufin , resorufin , rhod - 2 , Rhodamin 700 perchlorate , 
Green , Kaede Red , kusabira orange , Lake Placid 490 , LDS rhodamine , Rhodamine 6G , Rhodamine 6G , Rhodamine 
751 , Lissamine Rhodamine ( Weiss ) , LOLO - 1 , lucifer yel- 10 101 , rhodamine 110 , Rhodamine 123 , rhodamine 123 , Rho 
low CH , Lucifer Yellow CH , lucifer yellow CH , Lucifer damine B , Rhodamine B , Rhodamine Green , Rhodamine 
Yellow CH Dilitium salt , Lumio Green , Lumio Red , Lumo pH - Probe 585-7.0 , Rhodamine pH - Probe 585-7.5 , Rhod 
gen F Orange , Lumogen Red F300 , Lumogen Red F300 , amine phalloidin , Rhodamine Red - X , Rhodamine Red - X , 
LysoSensor Blue DND - 192 , LysoSensor Green DND - 153 , Rhodamine Tag pH - Probe 585-7.0 , Rhodol Green , Ribofla 
LysoSensor Green DND - 153 , LysoSensor Yellow / Blue 15 vin , Rose Bengal , Sapphire , SBFI , SBFI Zero Na , Scenedes 
DND - 160 pH 3 , LysoSensor YellowBlue DND - 160 , mus sp . , SensiLight PBXL - 1 , SensiLight PBXL - 3 , Seta 
LysoTracker Blue DND - 22 , LysoTracker Blue DND - 22 , 633 - NHS , Seta - 633 - NHS , SeTau - 380 - NHS , SeTau - 647 
LysoTracker Green DND - 26 , LysoTracker Red DND - 99 , NHS , Snake - Eye Red 900 , SNIR1 , SNIR2 , SNIR3 , SNIR4 , 
LysoTracker Yellow HCK - 123 , Macoun Red Evitag T2 , Sodium Green , Solophenyl flavine 7GFE 500 , Spectrum 
Macrolex Fluorescence Red G , Macrolex Fluorescence Yel- 20 Aqua , Spectrum Blue , Spectrum FRed , Spectrum Gold , 
low 10GN , Macrolex Fluorescence Yellow 10GN , Magne Spectrum Green , Spectrum Orange , Spectrum Red , Squary 
sium Green , Magnesium Octaethylporphyrin , Magnesium lium dye III , Stains All , Stilben derivate , Stilbene , Styry18 
Orange , Magnesium Phthalocyanine , Magnesium Phthalo perchlorate , Sulfo - Cyanine3 carboxylic acid , Sulfo - Cya 
cyanine , Magnesium Tetramesitylporphyrin , Magnesium nine3 carboxylic acid , Sulfo - Cyanine3 NHS ester , Sulfo 
Tetraphenylporphyrin , malachite green isothiocyanate , 25 Cyanine5 carboxylic acid , Sulforhodamine 101 , sulforhod 
Maple Red - Orange 620 , Marina Blue , mBanana , mBBr , amine 101 , Sulforhodamine B , Sulforhodamine G , Suncoast 
mCherry , Merocyanine 540 , Methyl green , Methyl green , Yellow , SuperGlo BFP , SuperGlo GFP , Surf Green EX , 
Methyl green , Methylene Blue , Methylene Blue , mHoney SYBR Gold nucleic acid gel stain , SYBR Green I , SYPRO 
Dew , Mito Tracker Deep Red 633 , Mito Tracker Green FM , Ruby , SYTO 9 , SYTO 11 , SYTO 13 , SYTO 16 , SYTO 17 , 
Mito Tracker Orange CMTMRos , MitoTracker Red 30 SYTO 45 , SYTO 59 , SYTO 60 , SYTO 61 , SYTO 62 , SYTO 
CMXRos , monobromobimane , Monochlorobimane , 82 , SYTO RNASelect , SYTO RNASelect , SYTOX Blue , 
Monoraphidium , mOrange , mOrange2 , mPlum , mRasp SYTOX Green , SYTOX Orange , SYTOX Red , T - Sapphire , 
berry , mRFP , mR P1 , mRFP1.2 ( Wang ) , mStrawberry ( Sha Tb ( Soini ) , tCO , tdTomato , Terrylen , Terrylendiimid , 
ner ) , mTangerine ( Shaner ) , N , N - Bis ( 2,4,6 - trimethylphenyl ) testdye , Tetra - t - Butylazaporphine , Tetra - t - Butylnaphthalo 
3,4 : 9,10 - perylenebis ( dicarboximide ) , NADH , Naphthalene , 35 cyanine , Tetracen , Tetrakis ( o - Aminophenyl ) Porphyrin , 
Naphthalene , Naphthofluorescein , Naphthofluorescein , Tetramesitylporphyrin , Tetramethylrhodamine , tetramethyl 
NBD - X , NeuroTrace 500525 , Nilblau perchlorate , nile blue , rhodamine , Tetraphenylporphyrin , Tetraphenylporphyrin , 
Nile Blue , Nile Blue ( EtOH ) , nile red , Nile Red , Nile Red , Texas Red , Texas Red DHPE , Texas Red - X , ThiolTracker 
Nile red , Nileblue A , NIR1 , NIR2 , NIR3 , NIR4 , NIR820 , Violet , Thionin acetate , TMRE , TO - PRO - 1 , TO - PRO - 3 , 
Octaethylporphyrin , OH butoxy aza - BODIPY , OHC12 aza- 40 Toluene , Topaz ( Tsien1998 ) , TOTO - 1 , TOTO - 3 , Tris ( 2,2 
BODIPY , Orange Fluorescent Protein , Oregon Green 488 , Bipyridyl ) Ruthenium ( II ) chloride , Tris ( 4,4 - diphenyl - 2,2 - bi 
Oregon Green 488 DHPE , Oregon Green 514 , Oxazinl , pyridine ) ruthenium ( II ) chloride , Tris ( 4,7 - diphenyl - 1,10 
Oxazin 750 , Oxazine 1 , Oxazine 170 , P4-3 , P - Quaterphenyl , phenanthroline ) ruthenium ( II ) TMS , TRITC ( Weiss ) , 
P - Terphenyl , PA - GFP ( post - activation ) , PA - GFP ( pre - acti TRITC Dextran ( Weiss ) , Tryptophan , Tyrosine , Vex1 , 
vation ) , Pacific Orange , Palladium ( II ) meso - tetraphenyltet- 45 Vybrant DyeCycle Green stain , Vybrant DyeCycle Orange 
rabenzoporphyrin , PdOEPK , PdTFPP , PerCP - Cy5.5 , stain , Vybrant DyeCycle Violet stain , WEGFP ( post - activa 
Perylene , Perylene , Perylene bisimide pH - Probe 550-5.0 , tion ) , WellRED D2 , WellRED D3 , WellRED D4 , WtGFP , 
Perylene bisimide pH - Probe 550-5.5 , Perylene bisimide WtGFP ( Tsien1998 ) , X - rhod - 1 , Yakima Yellow , YFP , YO 
pH - Probe 550-6.5 , Perylene Green pH - Probe 720-5.5 , PRO - 1 , YO - PRO - 3 , YOYO - 1 , Yo Yo - 1 , Yo Yo - 1 dsDNA , 
Perylene Green Tag pH - Probe 720-6.0 , Perylene Orange 50 Yo Yo - 1 ssDNA , YOYO - 3 , Zinc Octaethylporphyrin , Zinc 
pH - Probe 550-2.0 , Perylene Orange Tag 550 , Perylene Red Phthalocyanine , Zinc Tetramesitylporphyrin , Zinc Tetraphe 
pH - Probe 600-5.5 , Perylenediimid , Perylne Green pH - Probe nylporphyrin , ZsGreenl , or Zs Yellow1 . 
740-5.5 , Phenol , Phenylalanine , pHrodo , succinimidyl ester , In embodiments , the detectable moiety is a moiety of a 
Phthalocyanine , PicoGreen dsDNA quantitation reagent , derivative of one of the detectable moieties described imme 
Pinacyanol - lodide , Piroxicam , Platinum ( II ) tetraphenyltet- 55 diately above , wherein the derivative differs from one of the 
rabenzoporphyrin , Plum Purple , PO - PRO - 1 , PO - PRO - 3 , detectable moieties immediately above by a modification 
POPO - 1 , POPO - 3 , POPOP , Porphin , PPO , Proflavin , Pro resulting from the conjugation of the detectable moiety to a 
moFluor - 350 , PromoFluor - 405 , PromoFluor - 415 , Promo compound described herein . 
Fluor - 488 , PromoFluor - 488 Premium , PromoFluor In embodiments , the detectable label is a fluorescent dye . 
488LSS , PromoFluor - 500LSS , PromoFluor - 505 , 60 In embodiments , the detectable label is a fluorescent dye 
PromoFluor - 510LSS , PromoFluor - 514LSS , Promo Fluor capable of exchanging energy with another fluorescent dye 
520LSS , PromoFluor - 532 , Promo Fluor - 546 , PromoFluor ( e.g. , fluorescence resonance energy transfer ( FRET ) chro 
555 , PromoFluor - 590 , PromoFluor - 610 , PromoFluor - 633 , mophores ) . 
PromoFluor - 647 , PromoFluor - 670 , PromoFluor - 680 , Pro The term “ cyanine ” or “ cyanine moiety ” as described 
moFluor - 700 , PromoFluor - 750 , Promo Fluor - 770 , Promo- 65 herein refers to a detectable moiety containing two nitrogen 
Fluor - 780 , PromoFluor - 840 , propidium iodide , Protopor groups separated by a polymethine chain . In embodiments , 
phyrin IX , PTIR475 / UF , PTIR545 / UF , PTOEP , PTOEPK , the cyanine moiety has 3 methine structures ( i.e. cyanine 3 
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or Cy3 ) . In embodiments , the cyanine moiety has 5 methine form of the compound may differ from the various salt forms 
structures ( i.e. cyanine 5 or Cy5 ) . In embodiments , the in certain physical properties , such as solubility in polar 
cyanine moiety has 7 methine structures ( i.e. , cyanine 7 or solvents . 
Cy7 ) . In addition to salt forms , the present invention provides 

Descriptions of compounds ( e.g. , nucleotide analogues ) 5 compounds , which are in a prodrug form . Prodrugs of the 
of the present disclosure are limited by principles of chemi compounds described herein are those compounds that read 
cal bonding known to those skilled in the art . Accordingly , ily undergo chemical changes under physiological condi 
where a group may be substituted by one or more of a tions to provide the compounds of the present invention . 
number of substituents , such substitutions are selected so as Prodrugs of the compounds described herein may be con 

10 verted in vivo after administration . Additionally , prodrugs to comply with principles of chemical bonding and to give 
compounds which are not inherently unstable and / or would can be converted to the compounds of the present invention 

by chemical or biochemical methods in an ex vivo environ be known to one of ordinary skill in the art as likely to be 
unstable under ambient conditions , such as aqueous , neutral , ment , such as , for example , when contacted with a suitable 

enzyme or chemical reagent . and several known physiological conditions . For example , a Certain compounds of the present invention can exist in heterocycloalkyl or heteroaryl is attached to the remainder unsolvated forms as well as solvated forms , including 
of the molecule via a ring heteroatom in compliance with hydrated forms . In general , the solvated forms are equivalent 
principles of chemical bonding known to those skilled in the to unsolvated forms and are encompassed within the scope art thereby avoiding inherently unstable compounds . of the present invention . Certain compounds of the present 

The term “ pharmaceutically acceptable salts ” is meant to 20 invention may exist in multiple crystalline or amorphous 
include salts of the active compounds that are prepared with forms . In general , all physical forms are equivalent for the 
relatively nontoxic acids or bases , depending on the particu uses contemplated by the present invention and are intended 
lar substituents found on the compounds described herein . to be within the scope of the present invention . 
When compounds of the present invention contain relatively “ Pharmaceutically acceptable excipient ” and “ pharma 
acidic functionalities , base addition salts can be obtained by 25 ceutically acceptable carrier ” refer to a substance that aids 
contacting the neutral form of such compounds with a the administration of an active agent to and absorption by a 
sufficient amount of the desired base , either neat or in a subject and can be included in the compositions of the 
suitable inert solvent . Examples of pharmaceutically accept present invention without causing a significant adverse 
able base addition salts include sodium , potassium , calcium , toxicological effect on the patient . Non - limiting examples of 
ammonium , organic amino , or magnesium salt , or a similar 30 pharmaceutically acceptable excipients include water , NaCl , 
salt . When compounds of the present invention contain normal saline solutions , lactated Ringer's , normal sucrose , 
relatively basic functionalities , acid addition salts can be normal glucose , binders , fillers , disintegrants , lubricants , 
obtained by contacting the neutral form of such compounds coatings , sweeteners , flavors , salt solutions ( such as Ring 
with a sufficient amount of the desired acid , either neat or in er's solution ) , alcohols , oils , gelatins , carbohydrates such as 
a suitable inert solvent . Examples of pharmaceutically 35 lactose , amylose or starch , fatty acid esters , hydroxymeth 
acceptable acid addition salts include those derived from ylcellulose , polyvinyl pyrrolidine , and colors , and the like . 
inorganic acids like hydrochloric , hydrobromic , nitric , car Such preparations can be sterilized and , if desired , mixed 
bonic , monohydrogencarbonic , phosphoric , monohydrogen with auxiliary agents such as lubricants , preservatives , sta 
phosphoric , dihydrogenphosphoric , sulfuric , monohydro bilizers , wetting agents , emulsifiers , salts for influencing 
gensulfuric , hydriodic , or phosphorous acids and the like , as 40 osmotic pressure , buffers , coloring , and / or aromatic sub 
well as the salts derived from relatively nontoxic organic stances and the like that do not deleteriously react with the 
acids like acetic , propionic , isobutyric , maleic , malonic , compounds of the invention . One of skill in the art will 
benzoic , succinic , suberic , fumaric , lactic , mandelic , recognize that other pharmaceutical excipients are useful in 
phthalic , benzenesulfonic , p - tolylsulfonic , citric , tartaric , the present invention . 
oxalic , methanesulfonic , and the like . Also included are salts 45 The term “ preparation ” is intended to include the formu 
of amino acids such as arginate and the like , and salts of lation of the active compound with encapsulating material as 
organic acids like glucuronic or galactunoric acids and the a carrier providing a capsule in which the active component 
like ( see , for example , Berge et al . , “ Pharmaceutical Salts ” , with or without other carriers , is surrounded by a carrier , 
Journal of Pharmaceutical Science , 1977 , 66 , 1-19 ) . Certain which is thus in association with it . Similarly , cachets and 
specific compounds of the present invention contain both 50 lozenges are included . Tablets , powders , capsules , pills , 
basic and acidic functionalities that allow the compounds to cachets , and lozenges can be used as solid dosage forms 
be converted into either base or acid addition salts . suitable for oral administration . 

Thus , the compounds of the present invention may exist The terms “ polypeptide , ” “ peptide ” and “ protein ” are 
salts , such as with pharmaceutically acceptable acids . The used interchangeably herein to refer to a polymer of amino 

present invention includes such salts . Non - limiting 55 acid residues , wherein the polymer may optionally be con 
examples of such salts include hydrochlorides , hydrobro jugated to a moiety that does not consist of amino acids . The 
mides , phosphates , sulfates , methanesulfonates , nitrates , terms apply to amino acid polymers in which one or more 
maleates , acetates , citrates , fumarates , propionates , tartrates amino acid residue is an artificial chemical mimetic of a 
( e.g. , ( + ) - tartrates , ( - ) - tartrates , or mixtures thereof includ corresponding naturally occurring amino acid , as well as to 
ing racemic mixtures ) , succinates , benzoates , and salts with 60 naturally occurring amino acid polymers and non - naturally 
amino acids such as glutamic acid , and quaternary ammo occurring amino acid polymer . 
nium salts ( e.g. , methyl iodide , ethyl iodide , and the like ) . A polypeptide , or a cell is “ recombinant ” when it is 
These salts may be prepared by methods known to those artificial or engineered , or derived from or contains an 
skilled in the art . artificial or engineered protein or nucleic acid ( e.g. , non 
The neutral forms of the compounds are preferably regen- 65 natural or not wild type ) . For example , a polynucleotide that 

erated by contacting the salt with a base or acid and isolating is inserted into a vector or any other heterologous location , 
the parent compound in the conventional manner . The parent e.g. , in a genome of a recombinant organism , such that it is 
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not associated with nucleotide sequences that normally flank expression or activity is 1.5 - fold , 2 - fold , 3 - fold , 4 - fold , 
the polynucleotide as it is found in nature is a recombinant 5 - fold , 10 - fold or higher than the expression or activity in 
polynucleotide . A protein expressed in vitro or in vivo from the absence of the agonist . 
a recombinant polynucleotide is an example of a recombi As defined herein , the term “ inhibition , ” “ inhibit , ” “ inhib 
nant polypeptide . Likewise , a polynucleotide sequence that 5 iting ” and the like in reference to a target - inhibitor interac 
does not appear in nature , for example a variant of a tion means negatively affecting ( e.g. , decreasing ) the activ 
naturally occurring gene , is recombinant . ity or function of the target ( e.g. , protein ) relative to the 

“ Hybridize ” shall mean the annealing of one single activity or function of the target ( e.g. , protein ) in the absence 
stranded nucleic acid ( such as a primer ) to another nucleic of the inhibitor . In embodiments inhibition means negatively 
acid based on the well - understood principle of sequence 10 affecting ( e.g. , decreasing ) the concentration or levels of the 
complementarity . In an embodiment the other nucleic acid is target ( e.g. , protein ) relative to the concentration or level of 
a single - stranded nucleic acid . The propensity for hybrid the target ( e.g. , protein ) in the absence of the inhibitor . In 
ization between nucleic acids depends on the temperature embodiments inhibition refers to reduction of a disease or 
and ionic strength of their milieu , the length of the nucleic symptoms of disease . In embodiments , inhibition refers to a 
acids and the degree of complementarity . The effect of these 15 reduction in the activity of a particular target ( e.g. , protein ) . 
parameters on hybridization is described in , for example , Thus , inhibition includes , at least in part , partially or totally 
Sambrook J. , Fritsch E. F. , Maniatis T. , Molecular cloning : blocking stimulation , decreasing , preventing , or delaying 
a laboratory manual , Cold Spring Harbor Laboratory Press , activation , or inactivating , desensitizing , or down - regulating 
New York ( 1989 ) . As used herein , hybridization of a primer , signal transduction or enzymatic activity or the amount of a 
or of a DNA extension product , respectively , is extendable 20 target ( e.g. , protein ) . In embodiments , inhibition refers to a 
by creation of a phosphodiester bond with an available reduction of activity of a target ( e.g. , protein ) resulting from 
nucleotide or nucleotide analogue capable of forming a a direct interaction ( e.g. , an inhibitor binds to the target ( e.g. , 
phosphodiester bond , therewith . protein ) ) . In embodiments , inhibition refers to a reduction of 

“ Contacting ” is used in accordance with its plain ordinary activity of a target ( e.g. , protein ) from an indirect interaction 
meaning and refers to the process of allowing at least two 25 ( e.g. , an inhibitor binds to a target ( e.g. , protein ) that 
distinct species ( e.g. , chemical compounds including activates the target ( e.g. , protein ) , thereby preventing target 
biomolecules or cells ) to become sufficiently proximal to ( e.g. , protein ) activation ) . 
react , interact or physically touch . It should be appreciated ; The terms " inhibitor , ” “ repressor , " " antagonist , ” or 
however , the resulting reaction product can be produced " downregulator ” interchangeably refer to a substance 
directly from a reaction between the added reagents or from 30 capable of detectably decreasing the expression or activity 
an intermediate from one or more of the added reagents that of a given target ( e.g. , gene or protein ) . The antagonist can 
can be produced in the reaction mixture . The term " contact decrease expression or activity 10 % , 20 % , 30 % , 40 % , 50 % , 
ing " may include allowing two species to react , interact , or 60 % , 70 % , 80 % , 90 % or more in comparison to a control in 
physically touch , wherein the two species may be a com the absence of the antagonist . In certain instances , expres 
pound as described herein and a protein or enzyme . In some 35 sion or activity is 1.5 - fold , 2 - fold , 3 - fold , 4 - fold , 5 - fold , 
embodiments contacting includes allowing a compound 10 - fold or lower than the expression or activity in the 
described herein to interact with a protein or enzyme that is absence of the antagonist . 
involved in a signaling pathway . The term “ streptavidin ” refers to a tetrameric protein 
As defined herein , the term “ activation " , " activate ” , “ acti ( including homologs , isoforms , and functional fragments 

vating ” , “ activator " and the like in reference to a target- 40 thereof ) capable of binding biotin . The term includes any 
inhibitor interaction means positively affecting ( e.g. , recombinant or naturally - occurring form of streptavidin 
increasing ) the activity or function of the target ( e.g. , pro variants thereof that maintain streptavidin activity ( e.g. , 
tein ) relative to the activity or function of the target ( e.g. , within at least 30 % , 40 % , 50 % , 60 % , 70 % , 80 % , 90 % , 95 % , 
protein ) in the absence of the activator . In embodiments or 100 % activity compared to wildtype streptavidin ) . 
activation means positively affecting ( e.g. , increasing ) the 45 The term “ expression ” includes any step involved in the 
concentration or levels of the target ( e.g. , protein ) relative to production of the polypeptide including , but not limited to , 
the concentration or level of the target ( e.g. , protein ) in the transcription , post - transcriptional modification , translation , 
absence of the activator . The terms may reference activation , post - translational modification , and secretion . Expression 
or activating , sensitizing , or up - regulating signal transduc can be detected using conventional techniques for detecting 
tion or enzymatic activity or the amount of a target ( e.g. , 50 protein ( e.g. , ELISA , Western blotting , flow cytometry , 
protein ) decreased in a disease . Thus , activation may immunofluorescence , immunohistochemistry , etc. ) . 
include , at least in part , partially or totally increasing stimu An " effective amount " is an amount sufficient for a 
lation , increasing or enabling activation , or activating , sen compound to accomplish a stated purpose relative to the 
sitizing , or up - regulating signal transduction or enzymatic absence of the compound ( e.g. , achieve the effect for which 
activity or the amount of a target ( e.g. , protein ) associated 55 it is administered , treat a disease , reduce enzyme activity , 
with a disease ( e.g. , a target ( e.g. , protein ) which is increase enzyme activity , reduce a signaling pathway , or 
decreased in a disease relative to a non - diseased control ) . reduce one or more symptoms of a disease or condition ) . An 
Activation may include , at least in part , partially or totally “ activity decreasing amount , ” as used herein , refers to an 
increasing stimulation , increasing or enabling activation , or amount of antagonist required to decrease the activity of an 
activating , sensitizing , or up - regulating signal transduction 60 enzyme relative to the absence of the antagonist . A “ function 
or enzymatic activity or the amount of a target ( e.g. , protein ) . disrupting amount , ” as used herein , refers to the amount of 

The terms “ agonist , ” “ activator , " " upregulator , ” etc. refer antagonist required to disrupt the function of an enzyme or 
to a substance capable of detectably increasing the expres protein relative to the absence of the antagonist . 
sion or activity of a given target ( e.g. , gene or protein ) . The A “ cell ” as used herein , refers to a cell carrying out 
agonist can increase expression or activity 10 % , 20 % , 30 % , 65 metabolic or other function sufficient to preserve or replicate 
40 % , 50 % , 60 % , 70 % , 80 % , 90 % or more in comparison to its genomic DNA . A cell can be identified by well - known 
a control in the absence of the agonist . In certain instances , methods in the art including , for example , presence of an 
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intact membrane , staining by a particular dye , ability to nucleic acid analogs , and mixtures of naturally occurring 
produce progeny or , in the case of a gamete , ability to nucleic acids and analogs may be made . A residue of a 
combine with a second gamete to produce a viable offspring . nucleic acid , as referred to herein , is a monomer of the 
Cells may include prokaryotic and eukaryotic cells . Pro nucleic acid ( e.g. , a nucleotide ) . The term “ nucleoside ” 
karyotic cells include but are not limited to bacteria . Eukary- 5 refers , in the usual and customary sense , to a glycosylamine 
otic cells include but are not limited to yeast cells and cells including a nucleobase and a five - carbon sugar ( ribose or 
derived from plants and animals , for example mammalian , deoxyribose ) . Non limiting examples , of nucleosides 
insect ( e.g. , spodoptera ) and human cells . Cells may be include , cytidine , uridine , adenosine , guanosine , thymidine 
useful when they are naturally nonadherent or have been and inosine . Nucleosides may be modified at the base and / or 
treated not to adhere to surfaces , for example by trypsini- 10 and the sugar . The term “ nucleotide ” refers , in the usual and 
zation . customary sense , to a single unit of a polynucleotide , i.e. , a 

“ Control ” or “ control experiment " is used in accordance monomer . Nucleotides can be ribonucleotides , deoxyribo 
with its plain ordinary meaning and refers to an experiment nucleotides , or modified versions thereof . Examples of poly 
in which the subjects or reagents of the experiment are nucleotides contemplated herein include single and double 
treated as in a parallel experiment except for omission of a 15 stranded DNA , single and double stranded RNA , and hybrid 
procedure , reagent , or variable of the experiment . In some molecules having mixtures of single and double stranded 
instances , the control is used as a standard of comparison in DNA and RNA . Examples of nucleic acid , e.g. , polynucle 
evaluating experimental effects . In some embodiments , a otides contemplated herein include any types of RNA , e.g. , 
control is the measurement of the activity of a protein in the mRNA , siRNA , miRNA , and guide RNA and any types of 
absence of a compound as described herein ( including 20 DNA , genomic DNA , plasmid DNA , and minicircle DNA , 
embodiments and examples ) . and any fragments thereof . The term “ duplex ” in the context 

The term “ modulate ” is used in accordance with its plain of polynucleotides refers , in the usual and customary sense , 
ordinary meaning and refers to the act of changing or to double strandedness . Nucleic acids can be linear or 
varying one or more properties . “ Modulation ” refers to the branched . For example , nucleic acids can be a linear chain 
process of changing or varying one or more properties . For 25 of nucleotides or the nucleic acids can be branched , e.g. , 
example , as applied to the effects of a modulator on a target such that the nucleic acids comprise one or more arms or 
protein , to modulate means to change by increasing or branches of nucleotides . Optionally , the branched nucleic 
decreasing a property or function of the target molecule or acids are repetitively branched to form higher ordered 
the amount of the target molecule . structures such as dendrimers and the like . In embodiments , 

The term “ aberrant ” as used herein refers to different from 30 when a nucleic acid is to be sequenced , it may be referred 
normal . When used to describe enzymatic activity or protein to as a template nucleic acid . 
function , aberrant refers to activity or function that is greater “ Nucleotide , ” as used herein , refers to a nucleoside - 5' 
or less than a normal control or the average of normal polyphosphate compound , or a structural analog thereof , 
non - diseased control samples . which can be incorporated ( e.g. , partially incorporated as a 

“ Nucleic acid ” refers to nucleotides ( e.g. , deoxyribo- 35 nucleoside - 5 ' - monophosphate or derivative thereof ) by a 
nucleotides or ribonucleotides ) and polymers thereof in nucleic acid polymerase to extend a growing nucleic acid 
either single- , double - or multiple - stranded form , or comple chain ( such as a primer ) . Nucleotides may comprise bases 
ments thereof ; or nucleosides ( e.g. , deoxyribonucleosides or such as A , C , G , T , U , or analogues thereof , and may 
ribonucleosides ) . In embodiments , “ nucleic acid ” does not comprise 2 , 3 , 4 , 5 , 6 , 7 , 8 , or more phosphates in the 
include nucleosides . The terms “ polynucleotide , ” “ Oligo- 40 phosphate group . Nucleotides may be modified at one or 
nucleotide , ” “ oligo ” or the like refer , in the usual and more of the base , sugar , or phosphate group . A nucleotide 
customary sense , to a linear sequence of nucleotides . Oli may have a label or tag attached ( a “ labeled nucleotide ” or 
gonucleotides are typically from about 5 , 6 , 7 , 8 , 9 , 10 , 12 , “ tagged nucleotide ” ) . 
15 , 25 , 30 , 40 , 50 or more nucleotides in length , up to about The terms also encompass nucleic acids containing 
100 nucleotides in length . Nucleic acids and polynucleotides 45 known nucleotide analogs or modified backbone residues or 
are a polymers of any length , including longer lengths , e.g. , linkages , which are synthetic , naturally occurring , and non 
200 , 300 , 500 , 1000 , 2000 , 3000 , 5000 , 7000 , 10,000 , etc. In naturally occurring , which have similar binding properties 
certain embodiments the nucleic acids herein contain phos as the reference nucleic acid , and which are metabolized in 
phodiester bonds . In other embodiments , nucleic acid ana a manner similar to the reference nucleotides . Examples of 
logs are included that may have alternate backbones , com- 50 such analogs include , without limitation , phosphodiester 
prising , e.g. , phosphoramidate , phosphorothioate , derivatives including , e.g. , phosphoramidate , phosphorodi 
phosphorodithioate , or O - methylphosphoroamidite linkages amidate , phosphorothioate ( also known as phosphothioate 
( see Eckstein , Oligonucleotides and Analogues : A Practical having double bonded sulfur replacing oxygen in the phos 
Approach , Oxford University Press ) ; and peptide nucleic phate ) , phosphorodithioate , phosphonocarboxylic acids , 
acid backbones and linkages . Other analog nucleic acids 55 phosphonocarboxylates , phosphonoacetic acid , phosphono 
include those with positive backbones ; non - ionic backbones , formic acid , methyl phosphonate , boron phosphonate , or 
and non - ribose backbones , including those described in U.S. O - methylphosphoroamidite linkages ( see Eckstein , Oligo 
Pat . Nos . 5,235,033 and 5,034,506 , and Chapters 6 and 7 , nucleotides and Analogues : A Practical Approach , Oxford 
ASC Symposium Series 580 , Carbohydrate Modifications in University Press ) as well as modifications to the nucleotide 
Antisense Research , Sanghui & Cook , eds . Nucleic acids 60 bases such as in 5 - methyl cytidine or pseudouridine ; and 
containing one or more carbocyclic sugars are also included peptide nucleic acid backbones and linkages . Other analog 
within one definition of nucleic acids . Modifications of the nucleic acids include those with positive backbones ; non 
ribose - phosphate backbone may be done for a variety of ionic backbones , modified sugars , and non - ribose backbones 
reasons , e.g. , to increase the stability and half - life of such ( e.g. , phosphorodiamidate morpholino oligos or locked 
molecules in physiological environments or as probes on a 65 nucleic acids ( LNA ) as known in the art ) , including those 
biochip . Mixtures of naturally occurring nucleic acids and described in U.S. Pat . Nos . 5,235,033 and 5,034,506 , and 
analogs can be made ; alternatively , mixtures of different Chapters 6 and 7 , ASC Symposium Series 580 , Carbohy 
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drate Modifications in Antisense Research , Sanghui & is accomplished by ligation at convenient restriction sites . If 
Cook , eds . Nucleic acids containing one or more carbocyclic such sites do not exist , the synthetic oligonucleotide adap 
sugars are also included within one definition of nucleic tors or linkers are used in accordance with conventional 
acids . Modifications of the ribose - phosphate backbone may practice . 
be done for a variety of reasons , e.g. , to increase the stability 5 The terms “ identical ” or “ percent identity , ” in the context 
and half - life of such molecules in physiological environ of two or more nucleic acids or polypeptide sequences , refer 
ments or as probes on a biochip . Mixtures of naturally to two or more sequences or subsequences that are the same 
occurring nucleic acids and analogs can be made ; alterna or have a specified percentage of amino acid residues or 
tively , mixtures of different nucleic acid analogs , and mix nucleotides that are the same ( i.e. , about 60 % identity , 
tures of naturally occurring nucleic acids and analogs may 10 preferably 61 % , 62 % , 63 % , 64 % , 65 % , 66 % , 67 % , 68 % , 
be made . In embodiments , the internucleotide linkages in 69 % , 70 % , 71 % , 72 % , 73 % , 74 % , 75 % , 76 % , 77 % , 78 % , 
DNA are phosphodiester , phosphodiester derivatives , or a 79 % , 80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 87 % , 88 % , 
combination of both . 89 % , 90 % , 91 % 92 % 93 % , 94 % , 95 % , 96 % , 97 % , 98 % , 

In embodiments , “ nucleotide analogue , ” “ nucleotide ana 99 % or higher identity over a specified region when com 
log , ” or “ nucleotide derivative ” shall mean an analogue of 15 pared and aligned for maximum correspondence over a 
adenine ( A ) , cytosine ( C ) , guanine ( G ) , thymine ( T ) , or comparison window or designated region ) as measured 
uracil ( U ) ( that is , an analogue or derivative of a nucleotide using a BLAST or BLAST 2.0 sequence comparison algo 
comprising the base adenine ( A ) , cytosine ( C ) , guanine ( G ) , rithms with default parameters described below , or by 
thymine ( T ) , or uracil ( U ) ) , comprising a phosphate group , manual alignment and visual inspection ( see , e.g. , NCBI 
which may be recognized by DNA or RNA polymerase 20 web site or the like ) . Such sequences are then said to be 
( whichever is applicable ) and may be incorporated into a “ substantially identical . ” This definition also refers to , or 
strand of DNA or RNA ( whichever is appropriate ) . may be applied to , the compliment of a test sequence . The 
Examples of nucleotide analogues include , without limita definition also includes sequences that have deletions and / or 
tion , 7 - deaza - adenine , 7 - deaza - guanine , the analogues of additions , as well as those that have substitutions . As 
deoxynucleotides shown herein , analogues in which a label 25 described below , the preferred algorithms can account for 
is attached through a cleavable linker to the 5 - position of gaps and the like . Preferably , identity exists over a region 
cytosine or thymine or to the 7 - position of deaza - adenine or that is at least about 10 amino acids or 20 nucleotides in 
deaza - guanine , and analogues in which a small chemical length , or more preferably over a region that is 10-50 amino 
moiety is used to cap the –OH group at the 3 ' - position of acids or 20-50 nucleotides in length . As used herein , percent 
deoxyribose . Nucleotide analogues and DNA polymerase- 30 ( % ) amino acid sequence identity is defined as the percent 
based DNA sequencing are also described in U.S. Pat . No. age of amino acids in a candidate sequence that are identical 
6,664,079 , which is incorporated herein by reference in its to the amino acids in a reference sequence , after aligning the 
entirety for all purposes . sequences and introducing gaps , if necessary , to achieve the 

A “ nucleoside ” is structurally similar to a nucleotide , but maximum percent sequence identity . Alignment for pur 
is missing the phosphate moieties . An example of a nucleo- 35 poses of determining percent sequence identity can be 
side analogue would be one in which the label is linked to achieved in various ways that are within the skill in the art , 
the base and there is no phosphate group attached to the for instance , using publicly available computer software 
sugar molecule . such as BLAST , BLAST - 2 , ALIGN , ALIGN - 2 or Megalign 
A particular nucleic acid sequence also encompasses ( DNASTAR ) software . Appropriate parameters for measur 

“ splice variants . ” Similarly , a particular protein encoded by 40 ing alignment , including any algorithms needed to achieve 
a nucleic acid encompasses any protein encoded by a splice maximal alignment over the full - length of the sequences 
variant of that nucleic acid . “ Splice variants , " as the name being compared can be determined by known methods . 
suggests , are products of alternative splicing of a gene . After For sequence comparisons , typically one sequence acts as 
transcription , an initial nucleic acid transcript may be a reference sequence , to which test sequences are compared . 
spliced such that different ( alternate ) nucleic acid splice 45 When using a sequence comparison algorithm , test and 
products encode different polypeptides . Mechanisms for the reference sequences are entered into a computer , subse 
production of splice variants vary , but include alternate quence coordinates are designated , if necessary , and 
splicing of exons . Alternate polypeptides derived from the sequence algorithm program parameters are designated . 
same nucleic acid by read - through transcription are also Preferably , default program parameters can be used , or 
encompassed by this definition . Any products of a splicing 50 alternative parameters can be designated . The sequence 
reaction , including recombinant forms of the splice prod comparison algorithm then calculates the percent sequence 
ucts , are included in this definition . An example of potas identities for the test sequences relative to the reference 
sium channel splice variants is discussed in Leicher , et al . , sequence , based on the program parameters . 
J Biol . Chem . 273 ( 52 ) : 35095-35101 ( 1998 ) . A “ comparison window , " as used herein , includes refer 

Nucleic acid is " operably linked ” when it is placed into a 55 ence to a segment of any one of the number of contiguous 
functional relationship with another nucleic acid sequence . positions selected from the group consisting of from 10 to 
For example , DNA for a presequence or secretory leader is 600 , usually about 50 to about 200 , more usually about 100 
operably linked to DNA for a polypeptide if it is expressed to about 150 in which a sequence may be compared to a 
as a preprotein that participates in the secretion of the reference sequence of the same number of contiguous posi 
polypeptide ; a promoter or enhancer is operably linked to a 60 tions after the two sequences are optimally aligned . Methods 
coding sequence if it affects the transcription of the of alignment of sequences for comparison are well - known in 
sequence ; or a ribosome binding site is operably linked to a the art . Optimal alignment of sequences for comparison can 
coding sequence if it is positioned so as to facilitate trans be conducted , e.g. , by the local homology algorithm of 
lation . Generally , “ operably linked ” means that the DNA Smith & Waterman , Adv . Appl . Math . 2 : 482 ( 1981 ) , by the 
sequences being linked are near each other , and , in the case 65 homology alignment algorithm of Needleman & Wunsch , J. 
of a secretory leader , contiguous and in reading phase . Mol . Biol . 48 : 443 ( 1970 ) , by the search for similarity 
However , enhancers do not have to be contiguous . Linking method of Pearson & Lipman , Proc . Nat'l . Acad . Sci . USA 
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85 : 2444 ( 1988 ) , by computerized implementations of these carbanion , or an alkoxide ion , thereby resulting in the 
algorithms ( GAP , BESTFIT , FASTA , and TFASTA in the covalent attachment of a new group at the site of the halogen 
Wisconsin Genetics Software Package , Genetics Computer atom ; ( d ) dienophile groups which are capable of partici 
Group , 575 Science Dr. , Madison , Wis . ) , or by manual pating in Diels - Alder reactions such as , for example , alignment and visual inspection ( see , e.g. , Current Protocols 5 
in Molecular Biology ( Ausubel et al . , eds . 1995 supple maleimido or maleimide groups ; ( e ) aldehyde or ketone 
ment ) ) . groups such that subsequent derivatization is possible via 
As used herein , the term “ bioconjugate reactive moiety ” formation of carbonyl derivatives such as , for example , 

and “ bioconjugate reactive group ” refers to a moiety or imines , hydrazones , semicarbazones or oximes , or via such 
group capable of forming a bioconjugate ( e.g. , covalent 10 mechanisms as Grignard addition or alkyllithium addition ; 
linker ) as a result of the association between atoms or ( f ) sulfonyl halide groups for subsequent reaction with 
molecules of bioconjugate reactive groups . The association amines , for example , to form sulfonamides ; ( g ) thiol groups , can be direct or indirect . For example , a conjugate between 
a first bioconjugate reactive group ( e.g. , -NH2 , COOH , which can be converted to disulfides , reacted with acyl 
N - hydroxysuccinimide , or -maleimide ) and a second bio- 15 halides , or bonded to metals such as gold , or react with 

conjugate reactive group ( e.g. , sulfhydryl , sulfur - containing maleimides ; ( h ) amine or sulfhydryl groups ( e.g. , present in 
amino acid , amine , amine sidechain containing amino acid , cysteine ) , which can be , for example , acylated , alkylated or 
or carboxylate ) provided herein can be direct , e.g. , by oxidized ; ( i ) alkenes , which can undergo , for example , 
covalent bond or linker ( e.g. , a first linker of second linker ) , cycloadditions , acylation , Michael addition , etc .; ( j ) epox or indirect , e.g. , by non - covalent bond ( e.g. , electrostatic 20 
interactions ( e.g. , ionic bond , hydrogen bond , halogen ides , which can react with , for example , amines and 
bond ) , van der Waals interactions ( e.g. , dipole - dipole , hydroxyl compounds ; ( k ) phosphoramidites and other stan 
dipole - induced dipole , London dispersion ) , ring stacking ( pi dard functional groups useful in nucleic acid synthesis ; ( 1 ) 
effects ) , hydrophobic interactions and the like ) . In embodi metal silicon oxide bonding ; ( m ) metal bonding to reactive 
ments , bioconjugates or bioconjugate linkers are formed 25 phosphorus groups ( e.g. , phosphines ) to form , for example , 
using bioconjugate chemistry ( i.e. the association of two phosphate diester bonds ; ( n ) azides coupled to alkynes using bioconjugate reactive groups ) including , but are not limited copper catalyzed cycloaddition click chemistry ; ( o ) biotin 
to nucleophilic substitutions ( e.g. , reactions of amines and 
alcohols with acyl halides , active esters ) , electrophilic sub conjugate can react with avidin or strepavidin to form a 
stitutions ( e.g. , enamine reactions ) and additions to carbon- 30 avidin - biotin complex or streptavidin - biotin complex . 
carbon and carbon - heteroatom multiple bonds ( e.g. , Michael The term “ monophosphate ” is used in accordance with its 
reaction , Diels - Alder addition ) . These and other useful reac ordinary meaning in the arts and refers to a moiety having 
tions are discussed in , for example , March , ADVANCED the formula : 
ORGANIC CHEMISTRY , 3rd Ed . , John Wiley & Sons , 
New York , 1985 ; Hermanson , BIOCONJUGATE TECH- 35 
NIQUES , Academic Press , San Diego , 1996 ; and Feeney et 
al . , MODIFICATION OF PROTEINS ; Advances in Chem 
istry Series , Vol . 198 , American Chemical Society , Wash 
ington , D.C. , 1982. In embodiments , the first bioconjugate 
reactive group ( e.g. , maleimide moiety ) is covalently 40 
attached to the second bioconjugate reactive group ( e.g. , a or ionized forms thereof . The term “ polyphosphate ” refers to sulfhydryl ) . In embodiments , the first bioconjugate reactive at least two phosphate groups , having the formula : group ( e.g. , haloacetyl moiety ) is covalently attached to the 
second bioconjugate reactive group ( e.g. , a sulfhydryl ) . In 
embodiments , the first bioconjugate reactive group ( e.g. , 45 
pyridyl moiety ) is covalently attached to the second biocon 
jugate reactive group ( e.g. , a sulfhydryl ) . In embodiments , 
the first bioconjugate reactive group ( e.g. , -N - hydroxysuc 
cinimide moiety ) is covalently attached to the second bio 
conjugate reactive group ( e.g. , an amine ) . In embodiments , 50 
the first bioconjugate reactive group ( e.g. , maleimide moi or ionized forms thereof , wherein np is an integer of 1 or ety ) is covalently attached to the second bioconjugate reac greater . In embodiments , np is an integer from 1 to 5. In tive group ( e.g. , a sulfhydryl ) . In embodiments , the first 
bioconjugate reactive group ( e.g. , -sulfo - N - hydroxysuccin embodiments , np is an integer from 1 to 2. In embodiments , 
imide moiety ) is covalently attached to the second biocon- 55 np is 2. The term “ diphosphate ” is used in accordance with 
jugate reactive group ( e.g. , an amine ) . its ordinary meaning in the arts and refers to a moiety having 

the formula : Useful bioconjugate reactive groups used for bioconju 
gate chemistries herein include , for example : ( a ) carboxyl 
groups and various derivatives thereof including , but not 
limited to , N - hydroxysuccinimide esters , N - hydroxybenzo 
triazole esters , acid halides , acyl imidazoles , thioesters , 
p - nitrophenyl esters , alkyl , alkenyl , alkynyl and aromatic 
esters ; ( b ) hydroxyl groups which can be converted to esters , 
ethers , aldehydes , etc .; ( c ) haloalkyl groups wherein the 65 or ionized forms thereof . The term “ triphosphate ” is used in 
halide can be later displaced with a nucleophilic group such accordance with its ordinary meaning in the arts and refers 
as , for example , an amine , a carboxylate anion , thiol anion , to a moiety having the formula : 

mahn HO 

OH 

HO 

OH OH np 

60 

HO -P 0 

OH OH 
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-0 . 0 HO — P 
1 
OH 

mahn NH2 NH 
OH OH 5 

min 
mhn 10 

or 

N , NH , or ionized forms thereof . In embodiments , a polyphosphate 
is a diphosphate . In embodiments , a polyphosphate is a 
triphosphate . 

The term “ nucleobase " or " base " as used herein refers to 
a divalent purine or pyrimidine compound or a derivative NH2 
thereof , that may be a constituent of nucleic acid ( i.e. , DNA 
or RNA , or a derivative thereof ) . In embodiments , the base ' N , NH is a derivative of a naturally occurring DNA or RNA base 15 
( e.g. , a base analogue ) . In embodiments the base is a 
hybridizing base . In embodiments the base hybridizes to a 
complementary base . In embodiments , the base is capable of mhn 
forming at least one hydrogen bond with a complementary 
base ( e.g. , adenine hydrogen bonds with thymine , adenine 20 
hydrogen bonds with uracil , guanine pairs with cytosine ) . which may be optionally substituted or modified . 

The term “ non - covalent linker " is used in accordance with Non - limiting examples of a base includes cytosine or a 
derivative thereof ( e.g. , cytosine analogue ) , guanine or a its ordinary meaning and refers to a divalent moiety which 
derivative thereof ( e.g. , guanine analogue ) , adenine or a includes at least two molecules that are not covalently linked 
derivative thereof ( e.g. , adenine analogue ) , thymine or a 25 to each other but are capable of interacting with each other 
derivative thereof ( e.g. , thymine analogue ) , uracil or a via a non - covalent bond ( e.g. , electrostatic interactions ( e.g. , 
derivative thereof ( e.g. , uracil analogue ) , hypoxanthine or a ionic bond , hydrogen bond , halogen bond ) or van der Waals 

interactions ( e.g. , dipole - dipole , dipole - induced dipole , Lon derivative thereof ( e.g. , hypoxanthine analogue ) , xanthine or don dispersion ) . In embodiments , the non - covalent linker is a derivative thereof ( e.g. , xanthine analogue ) , 7 - methylgua 30 the result of two molecules that are not covalently linked to nine or a derivative thereof ( e.g. , 7 - methylguanine ana each other that interact with each other via a non - covalent 
logue ) , deaza - adenine or a derivative thereof ( e.g. , deaza bond . 
adenine analogue ) , deaza - guanine or a derivative thereof The term “ anchor moiety ” as used herein refers to a 
( e.g. , deaza - guanine ) , deaza - hypoxanthine or a derivative chemical moiety capable of interacting ( e.g. , covalently or 
thereof , 5,6 - dihydrouracil or a derivative thereof ( e.g. , 5,6- 35 non - covalently ) with a second , optionally different , chemi 
dihydrouracil analogue ) , 5 - methylcytosine or a derivative cal moiety ( e.g. , complementary anchor moiety binder ) . In 
thereof ( e.g. , 5 - methylcytosine analogue ) , or 5 - hydroxym embodiments , the anchor moiety is a bioconjugate reactive 
ethylcytosine or a derivative thereof ( e.g. , 5 - hydroxymeth group capable of interacting ( e.g. , covalently ) with a 
ylcytosine analogue ) moieties . In embodiments , the base is complementary bioconjugate reactive group ( e.g. , comple 
adenine , guanine , substituted or modified . In embodiments , 40 mentary anchor moiety reactive group , complementary 
the base is anchor moiety binder ) . In embodiments , an anchor moiety is 

a click chemistry reactant moiety . In embodiments , the 
anchor moiety ( an " affinity anchor moiety " ) is capable of 
non - covalently interacting with a second chemical moiety 

45 ( e.g. , complementary affinity anchor moiety binder ) . Non 
limiting examples of an anchor moiety include biotin , azide , NH2 trans - cyclooctene ( TCO ) ( Blackman , M. L. , et al . , J. Am . 
Chem . Soc . , 2008 , 130 , 13518-13519 ; Debets , M. F. , et al . 
Org . Biomol . Chem . , 2013 , 11 , 6439-6455 ) and phenyl boric 

50 acid ( PBA ) ( Bergseid M. , et al . , Bio Techniques , 2000 , 29 , 
1126-1133 ) . In embodiments , an affinity anchor moiety ( e.g. , 
biotin moiety ) interacts non - covalently with a complemen 
tary affinity anchor moiety binder ( e.g. , streptavidin moiety ) . 
In embodiments , an anchor moiety ( e.g. , azide moiety , 

55 trans - cyclooctene ( TCO ) moiety , phenyl boric acid ( PBA ) 
moiety ) covalently binds a complementary anchor moiety 
binder ( e.g. , dibenzocyclooctyne ( DBCO ) moiety ( Jewett J. NH2 and Bertozzi C. R. J. Am . Chem . Soc . , 2010 , 132 , 
3688-3690 ) , tetrazine ( TZ ) moiety , salicylhydroxamic acid 

N , 60 ( SHA ) moiety ) . 
The terms “ cleavable linker ” or “ cleavable moiety ” as 

used herein refers to a divalent or monovalent , respectively , 
mahn men moiety which is capable of being separated ( e.g. , detached , 

split , disconnected , hydrolyzed , a stable bond within the 
65 moiety is broken ) into distinct entities . In embodiments , a 

which may be optionally substituted or modified . In embodi cleavable linker is cleavable ( e.g. , specifically cleavable ) in 
ments , the base includes response to external stimuli ( e.g. , enzymes , nucleophilic / 

NH 

N , N mhn NH2 , 

mhn 
C , 

NH 

' N or N 

mu 
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basic reagents , reducing agents , photo - irradiation , electro cleaving agents and each cleavable linker is cleaved by only 
philic / acidic reagents , organometallic and metal reagents , or one of the cleaving agents and not the other cleaving agent 
oxidizing reagents ) . In embodiments , a cleavable linker is a and the agent that cleaves each cleavable linker is different . 
self - immolative linker , a trivalent linker , or a linker capable In embodiments , an orthogonally is a cleavable linker that 
of dendritic amplification of signal , or a self - immolative 5 following cleavage the two separated entities ( e.g. , fluores 
dendrimer containing linker ( e.g. , all as described in US cent dye , bioconjugate reactive group ) do not further react 
2007/0009980 , US 2006/0003383 , and US 2009/0047699 , and form a new orthogonally cleavable linker . 
which are incorporated by reference in their entirety for any The term “ orthogonal detectable label ” or “ orthogonal 
purpose ) . A chemically cleavable linker refers to a linker detectable moiety ” as used herein refer to a detectable label 
which is capable of being split in response to the presence 10 ( e.g. , fluorescent dye or detectable dye ) that is capable of 
of a chemical ( e.g. , acid , base , oxidizing agent , reducing being detected and identified ( e.g. , by use of a detection 
agent , Pd ( 0 ) , tris- ( 2 - carboxyethyl ) phosphine , dilute nitrous means ( e.g. , emission wavelength , physical characteristic 
acid , fluoride , tris ( 3 - hydroxypropyl ) phosphine ) , sodium measurement ) ) in a mixture or a panel ( collection of separate 
dithionite ( Na2S204 ) , hydrazine ( N , H ) ) . A chemically samples ) of two or more different detectable labels . For 
cleavable linker is non - enzymatically cleavable . In embodi- 15 example , two different detectable labels that are fluorescent 
ments , the cleavable linker is cleaved by contacting the dyes are both orthogonal detectable labels when a panel of 
cleavable linker with a cleaving agent ( e.g. , a reducing the two different fluorescent dyes is subjected to a wave 
agent ) . In embodiments , the cleaving agent is sodium dithi length of light that is absorbed by one fluorescent dye but not 
onite ( Na2S204 ) , weak acid , hydrazine ( N_H4 ) , Pd ( 0 ) , or the other and results in emission of light from the fluorescent 
light - irradiation ( e.g. , ultraviolet radiation ) . The term “ self- 20 dye that absorbed the light but not the other fluorescent dye . 
immolative ” referring to a linker is used in accordance with Orthogonal detectable labels may be separately identified by 
its well understood meaning in Chemistry and Biology as different absorbance or emission intensities of the orthogo 
used in US 2007/0009980 , US 2006/0003383 , and US nal detectable labels compared to each other and not only be 
2009/0047699 , which are incorporated by reference in their the absolute presence of absence of a signal . An example of 
entirety for any purpose . In embodiments “ self - immolative ” 25 a set of four orthogonal detectable labels is the set of 
referring to a linker refers to a linker that is capable of Rox - Labeled Tetrazine , Alexa488 - Labeled SHA , Cy5 - La 
additional cleavage following initial cleavage by an external beled Streptavidin , and R6G - Labeled Dibenzocyclooctyne . 
stimuli . The term dendrimer is used in accordance with its The term “ polymerase - compatible cleavable moiety ” as 
well understood meaning in Chemistry . In embodiments , the used herein refers to a cleavable moiety which does not 
term “ self - immolative dendrimer ” is used as described in US 30 interfere with the function of a polymerase ( e.g. , DNA 
2007/0009980 , US 2006/0003383 , and US 2009/0047699 , polymerase , modified DNA polymerase ) . Methods for deter 
which are incorporated by reference in their entirety for any mining the function of a polymerase contemplated herein are 
purpose and in embodiments refers to a dendrimer that is described in B. Rosenblum al . ( Nucleic Acids Res . 1997 
capable of releasing all of its tail units through a self Nov. 15 ; 25 ( 22 ) : 4500-4504 ) ; and Z. Zhu et al . ( Nucleic 
immolative fragmentation following initial cleavage by an 35 Acids Res . 1994 Aug. 25 ; 22 ( 16 ) : 3418-3422 ) , which are 
external stimulus . incorporated by reference herein in their entirety for all 
A photocleavable linker ( e.g. , including or consisting of purposes . In embodiments the polymerase - compatible 

an o - nitrobenzyl group ) refers to a linker which is capable of cleavable moiety does not decrease the function of a poly 
being split in response to photo - irradiation ( e.g. , ultraviolet merase relative to the absence of the polymerase - compatible 
radiation ) . An acid - cleavable linker refers to a linker which 40 cleavable moiety . In embodiments , the polymerase - compat 
is capable of being split in response to a change in the pH ible cleavable moiety does not negatively affect DNA poly 
( e.g. , increased acidity ) . A base - cleavable linker refers to a merase recognition . In embodiments , the polymerase - com 
linker which is capable of being split in response to a change patible cleavable moiety does not negatively affect ( e.g. , 
in the pH ( e.g. , decreased acidity ) . An oxidant - cleavable limit ) the read length of the DNA polymerase . Additional 
linker refers to a linker which is capable of being split in 45 examples of a polymerase - compatible cleavable moiety may 
response to the presence of an oxidizing agent . A reductant be found in U.S. Pat . No. 6,664,079 , Ju J. et al . ( 2006 ) Proc 
cleavable linker refers to a linker which is capable of being Natl Acad Sci USA 103 ( 52 ) : 19635-19640 ; Ruparel H. et al . 
split in response to the presence of an reducing agent ( e.g. , ( 2005 ) Proc Natl Acad Sci USA 102 ( 17 ) : 5932-5937 ; Wu J. 
tris ( 3 - hydroxypropyl ) phosphine ) . In embodiments , the et al . ( 2007 ) Proc Natl Acad Sci USA 104 ( 104 ) : 16462 
cleavable linker is a dialkylketal linker ( Binaulda S. , et al . , 50 16467 ; Guo J. et al . ( 2008 ) Proc Natl Acad Sci USA 105 ( 27 ) : 
Chem . Commun . , 2013 , 49 , 2082-2102 ; Shenoi R. A. , et al . , 9145-9150 Bentley D. R. et al . ( 2008 ) Nature 456 ( 7218 ) : 
J. Am . Chem . Soc . , 2012 , 134 , 14945-14957 ) , an azo linker 53-59 ; or Hutter D. et al . ( 2010 ) Nucleosides Nucleotides & 
( Rathod , K. M. , et al . , Chem . Sci . Tran . , 2013 , 2 , 25-28 ; Nucleic Acids 29 : 879-895 , which are incorporated herein by 
Leriche G. , et al . , Eur . J. Org . Chem . , 2010 , 23 , 4360-64 ) , an reference in their entirety for all purposes . In embodiments , 
allyl linker , a cyanoethyl linker , a 1- ( 4,4 - dimethyl - 2,6 - di- 55 a polymerase - compatible cleavable moiety includes an 
oxocyclohex - 1 - ylidene ) ethyl linker , or a nitrobenzyl linker . azido moiety or a dithiol linking moiety . In embodiments , 

The term “ orthogonally cleavable linker ” or “ orthogonal the polymerase - compatible cleavable moiety is indepen 
cleavable linker " as used herein refer to a cleavable linker dently —NH2 , CN , CH3 , C2 - C6 allyl ( e.g. , CH2 
that is cleaved by a first cleaving agent ( e.g. , enzyme , CH = CH2 ) , methoxyalkyl ( e.g. , CH2 CH3 ) , or 
nucleophilic / basic reagent , reducing agent , photo - irradia- 60 CH2Nz . In embodiments , the polymerase - compatible 
tion , electrophilic / acidic reagent , organometallic and metal cleavable moiety comprises a disulfide moiety . In embodi 
reagent , oxidizing reagent ) in a mixture of two or more ments , a polymerase - compatible cleavable moiety is a cleav 
different cleaving agents and is not cleaved by any other able moiety on a nucleotide , nucleobase , nucleoside , or 
different cleaving agent in the mixture of two or more nucleic acid that does not interfere with the function of a 
cleaving agents . For example , two different cleavable linkers 65 polymerase ( e.g. , DNA polymerase , modified DNA poly 
are both orthogonal cleavable linkers when a mixture of the merase ) . In embodiments , a polymerase - compatible cleav 
two different cleavable linkers are reacted with two different able moiety is a moiety described herein . 
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In embodiments , the polymerase - compatible cleavable 
moiety may be referred to as a “ reversible terminator ” . The 
terms " reversible terminator " and " reversible terminator 
moiety ” are used in accordance with their plain and ordinary 
meanings and refers to a cleavable moiety on the 3 ' position 
of a nucleotide which does not interfere with the function of 
a polymerase ( e.g. , DNA polymerase , modified DNA poly The term “ polymer ” refers to a molecule including repeat 
merase ) . In embodiments , the reversible terminator moiety ing subunits ( e.g. , polymerized monomers ) . For example , is 10 polymeric molecules may be based upon polyethylene gly 

col ( PEG ) , tetraethylene glycol ( TEG ) , polyvinylpyrroli 
done ( PVP ) , poly ( xylene ) , or poly ( p - xylylene ) . The term 
" polymerizable monomer " is used in accordance with its 
meaning in the art of polymer chemistry and refers to a 

15 compound that may covalently bind chemically to other 
monomer molecules ( such as other polymerizable mono 
mers that are the same or different ) to form a polymer . impon " The term “ polymerase - compatible moiety ” as used herein 
refers a moiety which does not interfere with the function of 

20 a polymerase ( e.g. , DNA polymerase , modified DNA poly 
merase ) . Methods for determining the function of a poly 
merase contemplated herein are described in B. Rosenblum 
et al . ( Nucleic Acids Res . 1997 Nov. 15 ; 25 ( 22 ) : 4500 
4504 ) ; and Z. Zhu et al . ( Nucleic Acids Res . 1994 Aug. 25 ; 

25 22 ( 16 ) : 3418-3422 ) , which are incorporated by reference 
herein in their entirety for all purposes . In embodiments the 
polymerase - compatible moiety does not decrease the func 

NH , tion of a polymerase relative to the absence of the poly 
merase - compatible moiety . In embodiments , the poly 

30 merase - compatible moiety does not negatively affect DNA 
non ngen polymerase recognition . In embodiments , the polymerase 

compatible moiety does not negatively affect ( e.g. , limit ) the 
read length of the DNA polymerase . Additional examples of 
a polymerase - compatible moiety may be found in U.S. Pat . 

N3 , SCN , 35 No. 6,664,079 , Ju J. et al . ( 2006 ) Proc Natl Acad Sci USA 
103 ( 52 ) : 19635-19640 ; Ruparel H. et al . ( 2005 ) Proc Natl num Acad Sci USA 102 ( 17 ) : 5932-5937 ; Wu J. et al . ( 2007 ) Proc 
Natl Acad Sci USA 104 ( 104 ) : 16462-16467 ; Guo J. et al . 
( 2008 ) Proc Natl Acad Sci USA 105 ( 27 ) : 9145-9150 Bentley 

H3C 40 D. R. et al . ( 2008 ) Nature 456 ( 7218 ) : 53-59 ; or Hutter D. et 
al . ( 2010 ) Nucleosides Nucleotides & Nucleic Acids 29 : 879 
895 , which are incorporated herein by reference in their 
entirety for all purposes . In embodiments , a polymerase 
compatible moiety includes hydrogen , N3 , CN , or 

45 halogen . In embodiments , a polymerase - compatible moiety 
is a moiety on a nucleotide , nucleobase , nucleoside , or 
nucleic acid that does not interfere with the function of a 
polymerase ( e.g. , DNA polymerase , modified DNA poly 
merase ) . 

The term “ DNA polymerase ” and “ nucleic acid poly 
merase ” are used in accordance with their plain ordinary 
meaning and refer to enzymes capable of synthesizing 
nucleic acid molecules from nucleotides ( e.g. , deoxyribo 

The term “ allyl ” as described herein refers to an unsub nucleotides ) . Typically , a DNA polymerase adds nucleotides 
stituted methylene attached to a vinyl group ( i.e. , 55 to the 3 ' - end of a DNA strand , one nucleotide at a time . In 
CH = CH2 ) , having the formula embodiments , the DNA polymerase is a Pol I DNA poly 

merase , Pol II DNA polymerase , Pol III DNA polymerase , 
Pol IV DNA polymerase , Pol V DNA polymerase , Pol B 
DNA polymerase , Pol u DNA polymerase , Pol à DNA 

60 polymerase , Pol o DNA polymerase , Pol a DNA poly 
merase , Pol 8 DNA polymerase , Pol & DNA polymerase , Pol 
n DNA polymerase , Pol t DNA polymerase , Pol k DNA 
polymerase , Pol DNA polymerase , Pol y DNA polymerase , 
Pol 0 DNA polymerase , Pol v DNA polymerase , or a 

65 thermophilic nucleic acid polymerase ( e.g. , Taq polymerase , 
An “ allyl linker ” refers to a divalent unsubstituted methyl Therminator Y , 9 ° N polymerase ( exo- ) , Therminator II , 
ene attached to a vinyl group , having the formula Therminator III , or Therminator IX ) . 
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The term “ thermophilic nucleic acid polymerase ” as used istry and Molecular Biology Hybridization with Nucleic 
herein refers to a family of DNA polymerases ( e.g. , 9 ° NTM ) Probes , “ Overview of principles of hybridization and the 
and mutants thereof derived from the DNA polymerase strategy of nucleic acid assays ” ( 1993 ) . Generally , stringent 
originally isolated from the hyperthermophilic archaea , conditions are selected to be about 5-10 ° C. lower than the 
Thermococcus sp . 9 degrees N - 7 , found in hydrothermal 5 thermal melting point ( Tm ) for the specific sequence at a 
vents at that latitude ( East Pacific Rise ) ( Southworth M. W. , defined ionic strength pH . The Tm is the temperature ( under 
et al . PNAS . 1996 ; 93 ( 11 ) : 5281-5285 ) . A thermophilic defined ionic strength , pH , and nucleic concentration ) at 
nucleic acid polymerase is a member of the family B DNA which 50 % of the probes complementary to the target 
polymerases . Site - directed mutagenesis of the 3 ' - 5 ' exo hybridize to the target sequence at equilibrium ( as the target 
motif I ( Asp - Ile - Glu ) to Asp - Ile - Asp resulted in reduction of 10 sequences are present in excess , at Tm , 50 % of the probes 
3 ' - 5 ' exonuclease activity to < 1 % of wild - type , while main are occupied at equilibrium ) . Stringent conditions may also taining other properties of the polymerase including its high be achieved with the addition of destabilizing agents such as strand displacement activity . Subsequent mutagenesis of key formamide . For selective or specific hybridization , a positive 
amino acids results in an increased ability of the enzyme to signal is at least two times background , preferably 10 times incorporate dideoxynucleotides , ribonucleotides and acyclo- 15 background hybridization . Exemplary stringent hybridiza 
nucleotides ( e.g. , Therminator II enzyme from New England tion conditions can be as following : 50 % formamide , Biolabs with D141A / E143A / Y409V / A485L mutations ) ; 5xSSC , and 1 % SDS , incubating at 42 ° C. , or , 5xSSC , 1 % 
3 ' - amino - dNTPs , 3 ' - azido - dNTPs and other 3 ' - modified SDS , incubating at 65 ° C. , with wash in 0.2xSSC , and 0.1 % nucleotides ( e.g. , NEB Therminator III DNA Polymerase SDS at 65 ° C. 
with D141A / E143A / L408S / Y409A / P410V mutations , NEB 20 “ Solid substrate ” shall mean any suitable medium present 
Therminator IX DNA polymerase ) , or y - phosphate labeled in the solid phase to which a nucleic acid or an agent may 
nucleotides ( e.g. , Therminator y : D141A / E143A / W355A / be affixed . Non - limiting examples include chips , beads and 
L408W / R460A / Q461S / K464E / D480V / R484W / A485L ) . columns . The solid substrate can be non - porous or porous . 
Typically these enzymes do not have 5 ' - 3 ' exonuclease Exemplary solid substrates include , but are not limited to , 
activity . Additional information about thermophilic nucleic 25 glass and modified or functionalized glass , plastics ( includ acid polymerases may be found in ( Southworth M W , et al . ing acrylics , polystyrene and copolymers of styrene and 
PNAS . 1996 ; 93 ( 11 ) : 5281-5285 ; Bergen K. , et al . ChemBio other materials , polypropylene , polyethylene , polybutylene , 
Chem . 2013 ; 14 ( 9 ) : 1058-1062 ; Kumar S. , et al . Scientific polyurethanes , TeflonTM , cyclic olefins , polyimides etc. ) , 
Reports . 2012 ; 2 : 684 ; Fuller C. W. , et al . 2016 ; 113 ( 19 ) : nylon , ceramics , resins , Zeonor , silica or silica - based mate 
5233-5238 ; Guo J. , et al . Proceedings of the National 30 rials including silicon and modified silicon , carbon , metals , Academy of Sciences of the United States of America . 2008 ; inorganic glasses , optical fiber bundles , and polymers . 
105 ( 27 ) : 9145-9150 ) , which are incorporated herein in their Nucleic acids that do not hybridize to each other under entirety for all purposes . stringent conditions are still substantially identical if the The term “ primer , " as used herein , is defined to be one or polypeptides which they encode are substantially identical . 
more nucleic acid fragments that specifically hybridize to a 35 This occurs , for example , when a copy of a nucleic acid is 
nucleic acid template . A primer can be of any length created using the maximum codon degeneracy permitted by depending on the particular technique it will be used for . For the genetic code . In such cases , the nucleic acids typically example , PCR primers are generally between 10 and 40 hybridize under moderately stringent hybridization condi nucleotides in length . The length and complexity of the tions . Exemplary " moderately stringent hybridization con 
nucleic acid fixed onto the nucleic acid template is not 40 ditions ” include a hybridization in a buffer of 40 % forma 
critical to the invention . One of skill can adjust these factors mide , 1 M NaCl , 1 % SDS at 37 ° C. , and a wash in 1xSSC to provide optimum hybridization and signal production for at 45 ° C. A positive hybridization is at least twice back a given hybridization procedure , and to provide the required ground . Those of ordinary skill will readily recognize that 
resolution among different genes or genomic locations . The alternative hybridization and wash conditions can be utilized 
primer permits the addition of a nucleotide residue thereto , 45 to provide conditions of similar stringency . Additional or oligonucleotide or polynucleotide synthesis therefrom , guidelines for determining hybridization parameters are 
under suitable conditions well - known in the art . In an provided in numerous references , e.g. , Current Protocols in 
embodiment the primer is a DNA primer , i.e. , a primer Molecular Biology , ed . Ausubel , et al . , supra . consisting of , or largely consisting of , deoxyribonucleotide The term “ thio - trigger moiety ” refers to a substituent residues . The primers are designed to have a sequence that 50 having the formula 
is the complement of a region of template / target DNA to 
which the primer hybridizes . The addition of a nucleotide 
residue to the 3 ' end of a primer by formation of a phos 
phodiester bond results in a DNA extension product . The 
addition of a nucleotide residue to the 3 ' end of the DNA 55 
extension product by formation of a phosphodiester bond 
results in a further DNA extension product . In another 
embodiment the primer is an RNA primer . In embodiments , 
a primer is hybridized to a target nucleic acid . 

The phrase " stringent hybridization conditions ” refers to 60 wherein X is O -NH- , or -S— ; R100 is 
conditions under which a primer will hybridize to its target CN ; and R102 and R102a are independently hydrogen , 
subsequence , typically in a complex mixture of nucleic halogen , C13 , CHCI , 
acids , but to no other sequences . Stringent conditions are CHBr ,, CHF CHI , CH , CI , CH , Br , CH , F , 
sequence - dependent and will be different in different cir CHI , CN , OH , NH , -COOH , CONH , 
cumstances . Longer sequences hybridize specifically at 65 —NO2 , SH , SO , H , SO , H SO4H , —SO2NH2 , SO NH , NHNH , 
higher temperatures . An extensive guide to the hybridization ONH2 , -NHCOONHNH , NHC ( O ) NH , 
of nucleic acids is found in Tijssen , Techniques in Biochem NHSO , H , NHC ( O ) H , -NHC ( O ) OH , _NHOH , 

R ! 100 

102a 

min 
or SR102 9 

CC139 CBrz , CF3 , 
2 
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OCC1z , OCF3 , OCBrz , OCIZ , OCHCI , bromic acid , phosphoric acid , and the like ) salts , organic 
OCHBr , __OCHI , OCHF , OCH , C1 , _OCH , Br , acid ( acetic acid , propionic acid , glutamic acid , citric acid 
OCHZI , - OCH F , -N3 , SFs , substituted or unsubsti and the like ) salts , quaternary ammonium ( methyl iodide , 

tuted alkyl , substituted or unsubstituted heteroalkyl , substi ethyl iodide , and the like ) salts . In embodiments , compounds 
tuted or unsubstituted cycloalkyl , substituted or unsubsti- 5 may be presented with a positive charge , for example 
tuted heterocycloalkyl , substituted or unsubstituted aryl , or 
substituted or unsubstituted heteroaryl . In embodiments , the 
thio - trigger moiety has the formula : 

-NH3 , 
+ men 10 

R 100 
102a KE 15 

EO 

and it is understood appropriate counter - ion chlo 
ride ion , fluoride ion , or acetate ion ) may also be present , 
though not explicitly shown . Likewise , for compounds hav 
ing a negative charge ( e.g. , 

wherein R100 and R102a are as described herein . 
A “ thio - trigger containing linker ” refers to a covalent 

linker that includes a thio - trigger moiety . For example , when 20 
a reducing agent ( e.g. , dithiothreitol , THPP , or TCEP ) con 
tacts a thio - trigger containing linker , the heteroatom repre 
sented by the symbol X ( e.g. , oxygen ) of the thio - trigger 
moiety is reduced , and breaks the linker , according to the 
mechanism : it is understood an appropriate counter - ion ( e.g. , a proton , 

sodium ion , potassium ion , or ammonium ion ) may also be 
present , though not explicitly shown . The protonation state 
of the compound ( e.g. , a compound described herein ) 
depends on the local environment ( i.e. , the pH of the 

R ! 30 environment ) , therefore , in embodiments , the compound 
reducing may be described as having a moiety in a protonated state 
agent ( e.g. , 
buffer 
pH 10 
65 ° C. 

R3 
OH 

25 

R 100 

R102a 
104 ?? ?????? L 103 

-R4 
L 105 

35 
R2 

R ! 101 H O = DEO 
OH 

L 104 + -R4 R102a L 103 L 105 
40 

or an ionic state ( e.g. , 
R3 R2 

H O = V = O 0 
As used herein , the term “ kit ” refers to any delivery 

system for delivering materials . In the context of reaction 45 
assays , such delivery systems include systems that allow for 
the storage , transport , or delivery of reaction reagents ( e.g. , 
oligonucleotides , enzymes , etc. in the appropriate contain 
ers ) and / or supporting materials ( e.g. , buffers , written and it is understood these are interchangeable . In embodi 
instructions for performing the assay , etc. ) from one location 50 ments , the counter - ion is represented by the symbol M ( e.g. , 
to another . For example , kits include one or more enclosures M " or M- ) . 
( e.g. , boxes ) containing the relevant reaction reagents and / or As used herein , the terms “ sequencing ” , “ sequence deter 
supporting materials . As used herein , the term “ fragmented mination " , and " determining a nucleotide sequence ” , are 
kit ” refers to a delivery system comprising two or more used in accordance with their ordinary meaning in the art , 
separate containers that each contain a subportion of the 55 and refer to determination of partial as well as full sequence 
total kit components . The containers may be delivered to the information of the nucleic acid being sequenced , and par 
intended recipient together or separately . For example , a first ticular physical processes for generating such sequence 
container may contain an enzyme for use in an assay , while information . That is , the term includes sequence compari 
a second container contains oligonucleotides . In contrast , a sons , fingerprinting , and like levels of information about a 
" combined kit ” refers to a delivery system containing all of 60 target nucleic acid , as well as the express identification and 
the components of a reaction assay in a single container ordering of nucleotides in a target nucleic acid . The term 
( e.g. , in a single box housing each of the desired compo also includes the determination of the identification , order 
nents ) . The term “ kit ” includes both fragmented and com ing , and locations of one , two , or three of the four types of 
bined kits . nucleotides within a target nucleic acid . 
As used herein , the term " salt ” refers to acid or base salts 65 As used herein , the term “ extension ” or “ elongation ” is 

of the compounds described herein . Illustrative examples of used in accordance with its plain and ordinary meanings and 
acceptable salts are mineral acid ( hydrochloric acid , hydro refer to synthesis by a polymerase of a new polynucleotide 



CBrz , CHF2 , 5 

OH , 23 ONH2 , 
31 10 OCHI2 ; 

2 , 

N39 

an 

L104 , and L 105 
NH- , 

103 L104 
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strand complementary to a template strand by adding free phoroamidite ) , or nucleic acid moiety or derivative thereof 
nucleotides ( e.g. , dNTPs ) from a reaction mixture that are ( e.g. , including a phosphoramidate , phosphorothioate , phos 
complementary to the template in the 5 ' - to - 3 ' direction . phorodithioate , or O - methylphosphoroamidite ) . 
Extension includes condensing the 5 ' - phosphate group of the R2 and R3 are independently hydrogen , halogen , -CC13 , 

CF3 , CIZ , CHC1 , CHBr , dNTPs with the 3 ' - hydroxy group at the end of the nascent CHI , CH , C1 , CH , Br , CH , F , CH , I , CN , ( elongating ) DNA strand . -NH , COOH CONH , NO , -SH , As used herein , the term “ sequencing cycle ” is used in SO H , SO H , SO NH , NHNH , accordance with its plain and ordinary meaning and refers to NHCUONNHNH ) , -NHC ( O ) NH – NHSOH , ?NHC incorporating one or more nucleotides ( e.g. , a compound ( O ) H , ?NHC ( O ) OH , -NHOH , OCCI , OCF . 
described herein ) to the 3 ' end of a polynucleotide with a OCBrz , OCI , OCHCI , OCHBr2 , 
polymerase , and detecting one or more labels that identify OCHF OCH , CI , OCH Br , OCHI , OCH F , 
the one or more nucleotides incorporated . The sequencing SF5 , substituted or unsubstituted alkyl , substituted 
may be accomplished by , for example , sequencing by syn or unsubstituted heteroalkyl , substituted or unsubstituted 
thesis , pyrosequencing , and the like . In embodiments , a cycloalkyl , substituted or unsubstituted heterocycloalkyl , 
sequencing cycle includes extending a complementary poly- 15 substituted or unsubstituted aryl , substituted or unsubstituted 
nucleotide by incorporating a first nucleotide using a poly heteroaryl ; or a polymerase - compatible cleavable moiety or 
merase , wherein the polynucleotide is hybridized to a tem O - polymerase - compatible cleavable moiety . 

103 plate nucleic acid , detecting the first nucleotide , and L101 , L ? are independently a bond , 
-S , identifying the first nucleotide . In embodiments , to begin a C ( O ) - , C ( 0 ) 0 OC 

-NHC ( 0 ) sequencing cycle , one or more differently labeled nucleo- 20 ( 0 ) , C ( O ) NH , NHCONH 
tides and a DNA polymerase can be introduced . Following NHC ( NH ) NH— , -C ( S ) , substituted or unsubstituted 
nucleotide addition , signals produced ( e.g. , via excitation alkylene , substituted or unsubstituted heteroalkylene , sub 
and emission of a detectable label ) can be detected to stituted or unsubstituted cycloalkylene , substituted or unsub 
determine the identity of the incorporated nucleotide ( based stituted heterocycloalkylene , substituted or unsubstituted 
on the labels on the nucleotides ) . Reagents can then be 25 arylene , or substituted or unsubstituted heteroarylene ; a 
added to remove the 3 ' reversible terminator and to remove bioconjugate linker ; a cleavable linker , a self - immolative 
labels from each incorporated base . Reagents , enzymes and linker , a linker capable of dendritic amplification of signal 
other substances can be removed between steps by washing . ( e.g. , capable of increasing fluorescence by releasing fluo 
Cycles may include repeating these steps , and the sequence rophores from the remainder of the linker ) , a trivalent linker , 
of each cluster is read over the multiple repetitions . 30 or a self - immolative dendrimer linker ( e.g. , capable of 

increasing fluorescence by releasing fluorophores from the 
II . Compositions remainder of the linker ) . In embodiments , L101 , L 

are independently a bond , —NH , S 
In an aspect is provided a compound having the formula : C ( O ) , C ( O ) O , OC ( O ) , -NHC ( O ) C ( O ) 

35 NH ” , -NHC ( ) NH? , -NHC ( NH ) NH , C ( S ) — , 
substituted or unsubstituted alkylene , substituted or unsub 

( I ) stituted heteroalkylene , substituted unsubstituted 
cycloalkylene , substituted or unsubstituted heterocycloalky 
lene , substituted or unsubstituted arylene , or substituted or 

R ! 40 unsubstituted heteroarylene ; a bioconjugate linker ; or a 
cleavable linker . In embodiments , L 101 , L1 and L 
are independently a bond , —NH S 
C ( O ) , C ( O ) OJ , OC ( O ) - , - NHC ( 0 ) = C ( O ) 

-NHCUONNH , -NHC ( NH ) NH , C ( S ) 
45 substituted or unsubstituted alkylene , substituted or unsub R3 stituted heteroalkylene , substituted unsubstituted 

cycloalkylene , substituted or unsubstituted heterocycloalky 
B is a divalent nucleobase . lene , substituted or unsubstituted arylene , or substituted or 
R ! is independently hydrogen , halogen , CC13 , CBr , unsubstituted heteroarylene . 

CF3 , CIZ , CHC1 , CHBr , CHF , CN . 
CH , C1 , CH_Br , —CH F , CHI , CN , OH , R102 and R102a are independently hydrogen , halogen , , 
—NH , COOH , CONH , -NO , SH , SO H , CBrz , CF , CI3 , CHCl ,, —CHBr , 
SO , H , SO NH , SONH2 , —NHNH2 , ONH2 , -NHC ( O ) CHI2 , —CH C1 , CH_Br , CH_F , CHI , 
NHNH , NHC ( O ) NH ,, NHSO H , -NHCOOH , CN , OH , -NH2 , COOH , CONH2 , - NO2 , SH , 
-NHCOOH , NHOH , OCC1z , OCF3 , OCBrz , 55 — SOZH , SO , H , -SO_H , SO NH , -NHNHA , ONH , 
OCI3 , OCHCI OCHBr , OCHI , OCHF -NHC ( O ) NHNH , -NHC ( O ) NH , NHSO.H , NHC 
OCH , CI , OCH Br , OCHI , OCH F , -N3 , -SF3 , ( O ) H , _NHC ( O ) OH , -NHCO.OH , NHOH , OCC13 , OCF3 , 
substituted or unsubstituted alkyl , substituted or unsubsti OCBrz , OCIZ , OCHC12 , OCHBr , 
tuted heteroalkyl , substituted or unsubstituted cycloalkyl , OCHF , OCH , C1 , OCH , Br , OCHI , OCH F , 
substituted or unsubstituted heterocycloalkyl , substituted or 60 N3 , SF5 , substituted or unsubstituted alkyl , substituted 
unsubstituted aryl , substituted or unsubstituted heteroaryl , a or unsubstituted heteroalkyl , substituted or unsubstituted 
5 - nucleoside protecting group , monophosphate moiety or cycloalkyl , substituted or unsubstituted heterocycloalkyl , 
derivative thereof ( e.g. , phosphoramidate moiety , phospho substituted or unsubstituted aryl , or substituted or unsubsti 
rothioate moiety , phosphorodithioate moiety , or 0 - methyl tuted heteroaryl . 
phosphoroamidite moiety ) , polyphosphate moiety or deriva- 65 R4 is a detectable moiety . 
tive thereof ( e.g. , including phosphoramidate , In embodiments , R100 is SR102 . In embodiments , R100 
phosphorothioate , phosphorodithioate , or O - methylphos is — CN . 

and L 105 

or 

R100 
R102a 

101 . - L . 104 -R4 103 L " 104 105 ??? ???? ?? L 103 L 105 
9 

NH- , 
R2 or 

100 is CHI2 , 50 R100 SRI 102 or 

CC13 
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In embodiments , the compound has the formula : derivative thereof ( e.g. , phosphoramidate moiety , phospho 
rothioate moiety , phosphorodithioate moiety , or O - methyl 
phosphoroamidite moiety ) , polyphosphate moiety or deriva 

( II ) tive thereof ( e.g. , including phosphoramidate , 
5 phosphorothioate , phosphorodithioate , or O - methylphos 

phoroamidite ) , or nucleic acid moiety or derivative thereof 
( e.g. , including a phosphoramidate , phosphorothioate , phos 
phorodithioate , or O - methylphosphoroamidite ) . In embodi 

R ! ments , R ' is independently a 5 ' - nucleoside protecting group , 
10 monophosphate moiety , polyphosphate moiety , or nucleic 

acid moiety 
In embodiments , a substituted Ri ( e.g. , substituted alkyl , 

substituted heteroalkyl , substituted cycloalkyl , substituted 
R3 heterocycloalkyl , substituted aryl , and / or substituted het 

15 eroaryl ) is substituted with at least one substituent group , 
size - limited substituent group , or lower substituent group ; R1 , R² , R3 , B , L R102 , R102a , L , L 105 and R4 are wherein if the substituted R ' is substituted with a plurality of 

as described herein . groups selected from substituent groups , size - limited sub 
In embodiments , the compound has the formula : stituent groups , and lower substituent groups ; each substitu 

20 ent group , size - limited substituent group , and / or lower sub 
stituent group may optionally be different . In embodiments , 

( III ) when Rl is substituted , it is substituted with at least one 
substituent group . In embodiments , when Rl is substituted , 
it is substituted with at least one size - limited substituent 

25 group . In embodiments , when Rl is substituted , it is substi 
R ! tuted with at least one lower substituent group . In embodi 

ments , when R ' is substituted , it is substituted with 1 to 10 
substituent groups . In embodiments , when R ' is substituted , 
it is substituted with 1 to 10 size - limited substituent groups . 

30 In embodiments , when Rl is substituted , it is substituted 
R2 with 1 to 10 lower substituent groups . In embodiments , 

when Rl is substituted , it is substituted with 1 to 5 substitu 
ent groups . In embod ents , when Rl is substituted , it is 

R ' , R² , R3 , B , 1101 , R102a L 103 , L 104 , L ' and R4 are as substituted with 1 to 5 size - limited substituent groups . In 
described herein . 35 embodiments , when Rl is substituted , it is substituted with 

In embodiments , R ' is independently hydrogen , halogen , 1 to 5 lower substituent groups . In embodiments , when R 
-CC1Z , CBrz , CF , CI , CHC1 , CHBr , is substituted , it is substituted with a substituent group . In 

embodiments , when Rl is substituted , it is substituted with CHF2 , CHIM , CHÚCl , CH2Br , CH , F , CH?I , a size - limited substituent group . In embodiments , when R ! CN , OH , NH2 , COOH , CONH2 , —NO2 , SH , 40 is substituted , it is substituted with a lower substituent SO3H , SO4H , SO , H , SO NH , NHNH3 , ONH2 group . 
-NHCUONNHNHÀ , NHC ( O ) NH , NHSOH , NHC In embodiments , R ' is independently hydrogen , halogen , 
( O ) H , _NHC ( O ) OH , - NHOH , OCC13 , -CC13 , CBr 3 , CF3 , C13 , CHCI , CHBr , 
OCBrz , OC13 , OCHC12 , OCHBr2 OCHI2 , CHF2 , CHI , CHI2 , -CH2C1 , CH , Br , —CH F , _CH , I , OCHF , OCH , CI , OCH Br , OCHZI , OCH Br , OCHZI , OCHZF , 45 CN , —NH , COOH , CONH , CONH2 , —NO2 , -NO2 , SH , 

-SF5 , substituted ( e.g. , substituted with a substituent SO3H , SO , NH , NHNH , NHC ( O ) NHNHA , 
group , size - limited substituent group , or lower substituent -NHC ( O ) NH , NHSO.H , NHC ( OH , NHC ( O ) OH , 
group ) or unsubstituted alkyl ( e.g. , C - C8 , C1 - C6 , C1 - C4 , or -NHOH , -SF 5 , substituted or unsubstituted alkyl , 
CZ - C2 ) , substituted ( e.g. , substituted with a substituent substituted or unsubstituted heteroalkyl , substituted or 
group , size - limited substituent group , or lower substituent 50 unsubstituted cycloalkyl , substituted or unsubstituted het 
group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , erocycloalkyl , substituted or unsubstituted aryl , substituted 
2 to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 or unsubstituted heteroaryl , or a 5 ' - nucleoside protecting 
to 5 membered ) , substituted ( e.g. , substituted with a sub group ; or R is a monophosphate moiety , polyphosphate 
stituent group , size - limited substituent group , or lower sub moiety , or nucleic acid moiety . In embodiments , Rl is 
stituent group ) or unsubstituted cycloalkyl ( e.g. , Cz - C8 , 55 independently hydrogen , halogen , -CC1z , -CBr3 , CF3 , 
C3 - C6 , C4 - C . , or C5 - C6 ) , substituted ( e.g. , substituted with CIZ , CHCI CHBr , CHF , CHI -CH , C1 , 
a substituent group , size - limited substituent group , or lower CH Br , CH , F , CHI , CN , COOH , 
substituent group ) or unsubstituted heterocycloalkyl ( e.g. , 3 CONH2 , - NO2 , SH , SO3H , -SO , NH , NHNH , 
to 8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 -NHC ( O ) NHNHA , –NHC ( O ) NH , –NHSO.H , ?NHC 
membered , or 5 to 6 membered ) , substituted ( e.g. , substi- 60 ( OH , - NHC ( O ) OH , -NHOH , SF5 , substituted 
tuted with a substituent group , size - limited substituent or unsubstituted alkyl , substituted or unsubstituted het 
group , or lower substituent group ) or unsubstituted aryl eroalkyl , substituted or unsubstituted cycloalkyl , substituted 
( e.g. , C. - C10 or phenyl ) , or substituted ( e.g. , substituted with or unsubstituted heterocycloalkyl , substituted or unsubsti 
a substituent group , size - limited substituent group , or lower tuted aryl , substituted or unsubstituted heteroaryl . In 
substituent group ) or unsubstituted heteroaryl ( e.g. , 5 to 10 65 embodiments , R ' is a 5 ' - nucleoside protecting group . In 
membered , 5 to 9 membered , or 5 to 6 membered ) , a embodiments , R ' is a monophosphate moiety , polyphos 
5 ' - nucleoside protecting group , monophosphate moiety or phate moiety , or nucleic acid moiety . In embodiments , Rl is 
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a monophosphate moiety . In embodiments , R ' is a poly 
phosphate moiety . In embodiments , Rl is a nucleic acid 
moiety . In embodiments , R ' is hydrogen . In embodiments , 
R ! is a triphosphate moiety . In embodiments , R ' is - OH . 

In embodiments , R ' is hydrogen . In embodiments , R ! 
is - OH . In embodiments , R ' is a monophosphate moiety . In 
embodiments , R ' is a polyphosphate moiety . In embodi Rº — Si - 0 ments , R ' is a triphosphate moiety . In embodiments , R ' is a 
nucleic acid moiety . In embodiments , Riis OH . In 
embodiments , R is a derivative of a monophosphate moiety . 
In embodiments , R ' is a derivative of a polyphosphate 
moiety . In embodiments , R is a derivative of a triphosphate 
moiety . In embodiments , R ' is a derivative of a nucleic acid 
moiety . 

In embodiments , R is independently hydrogen , halogen , wherein Rº is substituted or unsubstituted C , -C4 alkyl . R 
-CC13 , CBrz , CF3 , C1z , CHC12 , CHBr , and Rll are each independently halogen , –CF3 , C1z , 

Clz , CBrz , _CHF2 , CHCI , CHI2 , CHBr 2 , CHI , CH C , CH , Br , CHF , CHI , OCH F , OCH C1 , OCHZI , OCH Br , OCHF , CN , OH , -NH2 , COOH , COOH , - CONH , -NO , —SH , CHCI , OCHI2 , OCHBr , OCF , OCI , -SO , H , SO , H , SO NH , -NHNH ) , ONH2 OCBr3 , OH , -NH2 -COOH , 
-NHCOONHNH , NHC ( O ) NH – NHSO , H , NHC CONH2 , —NO2 , SH , SO3H , SO_H , SO NH2 , 

( 0 ) H , NHCOOOH , -NHC ( O ) OH , NHOH , OCCI , OCF3 , -NHNHA , ONH , NHC = ( O ) NHNH , NHC = ( 0 ) 
OCBrz , OCI3 , OCIZ , OCHCI , OCHBr2 , OCHI2 , NH2 , —NHSO H , -NHC = ( O ) H , -NHC ( O ) OH , 
OCHF , OCH CI , OCH Br , OCHZI , OCH F , NHOH , N3 , substituted or unsubstituted alkyl , substi 
-N3 , SFs , substituted or unsubstituted alkyl , substituted 25 tuted or unsubstituted heteroalkyl , substituted or unsubsti tuted cycloalkyl , substituted or unsubstituted heterocy or unsubstituted heteroalkyl , substituted or unsubstituted cloalkyl , substituted or unsubstituted aryl , substituted or cycloalkyl , substituted or unsubstituted heterocycloalkyl , unsubstituted heteroaryl . The symbols z10 and zl1 are each 

substituted or unsubstituted aryl , substituted or unsubstituted independently integers from 0 to 5. In embodiments , z10 and 
heteroaryl , a 5 ' - nucleoside protecting group , monophos- 30 zll are 0 . 
phate moiety , polyphosphate moiety , or nucleic acid moiety . In embodiments , Rº is substituted ( e.g. , substituted with a 
In embodiments , R ' is independently a monophosphate substituent group , size - limited substituent group , or lower 

substituent group ) or unsubstituted C -C4 alkyl . moiety including a phosphodiester derivative . In embodi In embodiments , a substituted Rº ( e.g. , substituted alkyl , ments , R ' is independently a polyphosphate moiety includ- 35 substituted heteroalkyl , substituted cycloalkyl , substituted 
ing a phosphodiester derivative . In embodiments , R is heterocycloalkyl , substituted aryl , and / or substituted het 
independently a nucleic acid moiety including a phosphodi eroaryl ) is substituted with at least one substituent group , 
ester derivative . In embodiments , R is independently a size - limited substituent group , or lower substituent group ; 

wherein if the substituted Rº is substituted with a plurality of phosphoramidate moiety . In embodiments , R ' is indepen- 40 groups selected from substituent groups , size - limited sub dently a polyphosphate moiety including a phosphorami stituent groups , and lower substituent groups ; each substitu 
date . In embodiments , Rl is independently a nucleic acid ent group , size - limited substituent group , and / or lower sub 
moiety including a phosphoramidate . In embodiments , R ' is stituent group may optionally be different . In embodiments , 
independently a phosphorothioate moiety . In embodiments , when Rº is substituted , it is substituted with at least one 

45 substituent group . In embodiments , when Rº is substituted , R ! is independently a polyphosphate moiety including a it is substituted with at least one size - limited substituent 
phosphorothioate . In embodiments , R ' is independently a group . In embodiments , when Rº is substituted , it is substi 
nucleic acid moiety including a phosphorothioate . In tuted with at least one lower substituent group . In embodi 
embodiments , R is independently a phosphorodithioate ments , when Rº is substituted , it is substituted with 1 to 10 
moiety . In embodiments , R ' is independently a polyphos 50 substituent groups . In embodiments , when Rº is substituted , 

it is substituted with 1 to 10 size - limited substituent groups . phate moiety including a phosphorodithioate . In embodi In embodiments , when Rº is substituted , it is substituted ments , R ' is independently a nucleic acid moiety including with 1 to 10 lower substituent groups . In embodiments , 
a phosphorodithioate . In embodiments , R is independently when Rº is substituted , it is substituted with 1 to 5 substitu 
an O - methylphosphoroamidite moiety . In embodiments , R ? 55 ent groups . In embodiments , when Rºis substituted , it is 

substituted with 1 to 5 size - limited substituent groups . In is independently a polyphosphate moiety including an embodiments , when Rº is substituted , it is substituted with O - methylphosphoroamidite . In embodiments , R ' is indepen 1 to 5 lower substituent groups . In embodiments , when Rº 
dently a nucleic acid moiety including an O - methylphos is substituted , it is substituted with a substituent group . In 
phoroamidite . In embodiments , R ' is independently a 60 embodiments , when Rºis substituted , it is substituted with 
nucleic acid moiety including a nucleotide analog . In a size - limited substituent group . In embodiments , when Rº 

is substituted , it is substituted with a lower substituent embodiments , R is independently a nucleic acid moiety group . including a plurality of optionally different nucleotide ana In embodiments , Rº is independently substituted ( e.g. , logs . 65 substituted with a substituent group , a size - limited substitu 
In embodiments , R ' is independently a 5 ' - nucleoside ent group , or lower substituent group ) C - C4 alkyl . In 

protecting group ; and the 5 ' - nucleoside protecting group is embodiments , Rº is an unsubstituted methyl . In embodi 
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ments , Rº is an unsubstituted C2 alkyl . In embodiments , Rº substituted , it is substituted with 1 to 10 size - limited sub 
is an unsubstituted Cz alkyl . In embodiments , Rº is an stituent groups . In embodiments , when R10 is substituted , it 
unsubstituted C4 alkyl . In embodiments , Rº is an unsubsti is substituted with 1 to 10 lower substituent groups . In 
tuted tert - butyl . embodiments , when R10 is substituted , it is substituted with 

In embodiments , R1 ° and Rll are each independently 5 1 to 5 substituent groups . In embodiments , when R10 is 
substituted ( e.g. , substituted with a substituent group , a substituted , it is substituted with 1 to 5 size - limited sub 
size - limited substituent group , or lower substituent group ) or stituent groups . In embodiments , when R10 is substituted , it 
unsubstituted alkyl ( e.g. , C. - Cg , C.-C. , C. - C4 , or C - C2 ) , is substituted with 1 to 5 lower substituent groups . In 
substituted ( e.g. , substituted with a substituent group , a embodiments , when R1 ° is substituted , it is substituted with 
size - limited substituent group , or lower substituent group ) or 10 a substituent group . In embodiments , when Riº is substi 
unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 tuted , it is substituted with a size - limited substituent group . 
membered , 4 to 6 membered , 2 to 3 membered , or 4 to 5 In embodiments , when R10 is substituted , it is substituted 
membered ) , substituted ( e.g. , substituted with a substituent with a lower substituent group . 
group , a size - limited substituent group , or lower substituent In embodiments , a substituted R !! ( e.g. , substituted alkyl , 
group ) or unsubstituted cycloalkyl ( e.g. , Cz - C8 , C3 - C . , 15 substituted heteroalkyl , substituted cycloalkyl , substituted 
C4 - C . , or C5 - C6 ) , substituted ( e.g. , substituted with a sub heterocycloalkyl , substituted aryl , and / or substituted het 
stituent group , a size - limited substituent group , or lower eroaryl ) is substituted with at least one substituent group , 
substituent group ) or unsubstituted heterocycloalkyl ( e.g. , 3 size - limited substituent group , or lower substituent group ; 
to 8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 wherein if the substituted R11 is substituted with a plurality 
membered , or 5 to 6 membered ) , substituted ( e.g. , substi- 20 of groups selected from substituent groups , size - limited 
tuted with a substituent group , a size - limited substituent substituent groups , and lower substituent groups ; each sub 
group , or lower substituent group ) or unsubstituted aryl stituent group , size - limited substituent group , and / or lower 
( e.g. , Co - C10 or phenyl ) , or substituted ( e.g. , substituted with substituent group may optionally be different . In embodi 
a substituent group , a size - limited substituent group , or ments , when Rll is substituted , it is substituted with at least 
lower substituent group ) or unsubstituted heteroaryl ( e.g. , 5 25 one substituent group . In embodiments , when Rll is substi 
to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . In tuted , it is substituted with at least one size - limited substitu 
embodiments , R1 ° and Rll are each independently unsub ent group . In embodiments , when Rll is substituted , it is 
stituted alkyl , unsubstituted heteroalkyl , unsubstituted substituted with at least one lower substituent group . In 
cycloalkyl , unsubstituted heterocycloalkyl , unsubstituted embodiments , when Rll is substituted , it is substituted with 
aryl , or unsubstituted heteroaryl . 30 1 to 10 substituent groups . In embodiments , when Rll is 
In embodiments , Riº and Rll are each independently substituted , it is substituted with 1 to 10 size - limited sub 

substituted ( e.g. , substituted with a substituent group , a stituent groups . In embodiments , when Rll is substituted , it 
size - limited substituent group , or lower substituent group ) or is substituted with 1 to 10 lower substituent groups . In 
unsubstituted alkyl , substituted ( e.g. , substituted with a embodiments , when Rll is substituted , it is substituted with 
substituent group , a size - limited substituent group , or lower 35 1 to 5 substituent groups . In embodiments , when Rll is 
substituent group ) or unsubstituted heteroalkyl , substituted substituted , it is substituted with 1 to 5 size - limited sub 
( e.g. , substituted with a substituent group , a size - limited stituent groups . In embodiments , when Rll is substituted , it 
substituent group , or lower substituent group ) or unsubsti is substituted with 1 to 5 lower substituent groups . In 
tuted cycloalkyl , substituted ( e.g. , substituted with a sub embodiments , when Rll is substituted , it is substituted with 
stituent group , a size - limited substituent group , or lower 40 a substituent group . In embodiments , when Rll is substi 
substituent group ) or unsubstituted heterocycloalkyl , substi tuted , it is substituted with a size - limited substituent group . 
tuted ( e.g. , substituted with a substituent group , a size In embodiments , when Rl is substituted , it is substituted 
limited substituent group , or lower substituent group ) or with a lower substituent group . 
unsubstituted aryl , or substituted ( e.g. , substituted with a In embodiments , R² is independently hydrogen , halogen , 
substituent group , a size - limited substituent group , or lower 45 CC1z , CBr , CF , CIZ , CHCI , CHBr , 
substituent group ) or unsubstituted heteroaryl . In embodi CHF2 , — CHI2 , -CH2C1 , CH Br , CH , C1 , CH_Br , CH , F , CHI , 
ments , R10 and Rll are each independently unsubstituted CN , OH , -NH , -COOH , CONH ,, -NO2 , SH , , 
alkyl , unsubstituted heteroalkyl , unsubstituted cycloalkyl , SO , H , -SOAH , SO , NH , NHNH , ONH , 
unsubstituted heterocycloalkyl , unsubstituted aryl , or unsub -NHC ( O ) NHNH , -NHCONH , NHSO , H , NHC 
stituted heteroaryl . 50 ( O ) H , -NHCONOH , -NHOH , -OCCI , OCF3 , 

In embodiments , a substituted R10 ( e.g. , substituted alkyl , OCBrz , OCHC12 , OCHBr2 , 
substituted heteroalkyl , substituted cycloalkyl , substituted OCHF2 , OCH CI , OCH Br , OCH I , OCH F , 
heterocycloalkyl , substituted aryl , and / or substituted het -N3 , SF5 , substituted or unsubstituted alkyl , substituted 
eroaryl ) is substituted with at least one substituent group , or unsubstituted heteroalkyl , substituted or unsubstituted 
size - limited substituent group , or lower substituent group ; 55 cycloalkyl , substituted or unsubstituted heterocycloalkyl , 
wherein if the substituted R10 is substituted with a plurality substituted or unsubstituted aryl , substituted or unsubstituted 
of groups selected from substituent groups , size - limited heteroaryl . In embodiments , R² is independently a poly 
substituent groups , and lower substituent groups ; each sub merase - compatible cleavable moiety . In embodiments , R2 is 
stituent group , size - limited substituent group , and / or lower independently an O - polymerase - compatible cleavable 
substituent group may optionally be different . In embodi- 60 moiety . 
ments , when R1 ° is substituted , it is substituted with at least In embodiments , R2 is independently hydrogen , halogen , 
one substituent group . In embodiments , when R10 is substi CBrz , CF3 , — ?13 , CHC12 , CHBr2 , 
tuted , it is substituted with at least one size - limited substitu CHF , CHI2 , -CH2C1 , CH , CI , CH , Br , CH , F , CHI , 
ent group . In embodiments , when R10 is substituted , it is CN , OH , NH , -COOH , CONH2 , - NO2 , SH , 
substituted with at least one lower substituent group . In 65 SOZH , SO2H , SO_H , SO NH2 , -NHNHA , ONH , 
embodiments , when R10 is substituted , it is substituted with NHCUONNHNH , -NHC ( O ) NH , NHSO.H , -NHC 
1 to 10 substituent groups . In embodiments , when R10 is ( 0 ) H , ?NHCOOOH , -NHCCOOH , NHOH , OCC13 , 

OCI3 , OCHI2 , 

CCl3 , 

-OCF3 , 



OCBrz , OCHI2 , 

mhin - 
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OCI , OCHC12 , OCHBr 2 , embodiments , the polymerase - compatible cleavable moiety 
OCHF2 , OCH , CI , OCH , Br , OCH , I , OCH , F , is independently CHz . In embodiments , the polymerase 
-N3 , -SF5 , substituted ( e.g. , substituted with a substituent compatible cleavable moiety is independently C2 - C allyl 

group , a size - limited substituent group , or lower substituent ( e.g. , _CH2CH = CH2 ) . In embodiments , the poly group ) or unsubstituted alkyl ( e.g. , C. - Cg , C.-C. , C. - C4 , or 5 merase - compatible cleavable moiety is independently 
C1 - C2 ) , substituted ( e.g. , substituted with a substituent methoxyalkyl ( e.g. , CH2 CH3 ) . In embodiments , group , a size - limited substituent group , or lower substituent the polymerase - compatible cleavable moiety is indepen group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , dently —CH N3 . In embodiments , the polymerase - compat 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 ible cleavable moiety is independently -NH2 . In embodi to 5 membered ) , substituted ( e.g. , substituted with a sub- 10 
stituent group , a size - limited substituent group , or lower ments , the polymerase - compatible cleavable moiety is 

independently —NO ,. In embodiments , the polymerase substituent group ) or unsubstituted cycloalkyl ( e.g. , Cz - C8 , 
C3 - C . , C4 - C . , or C5 - C6 ) , substituted ( e.g. , substituted with compatible cleavable moiety is independently CH2N3 . In 
a substituent group , a size - limited substituent group , or embodiments , the polymerase - compatible cleavable moiety 
lower substituent group ) or unsubstituted heterocycloalkyl 15 is independently 
( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , 
4 to 5 membered , or 5 to 6 membered ) , substituted ( e.g. , O2N . 
substituted with a substituent group , a size - limited substitu 
ent group , or lower substituent group ) or unsubstituted aryl 
( e.g. , C. - C10 or phenyl ) , or substituted ( e.g. , substituted with 20 
a substituent group , a size - limited substituent group , or 
lower substituent group ) or unsubstituted heteroaryl ( e.g. , 5 
to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . In 
embodiments , R2 is independently a polymerase - compatible In embodiments , the polymerase - compatible cleavable moi 
cleavable moiety . In embodiments , R2 is independently a 25 ety is independently 
O - polymerase - compatible cleavable moiety . 
In embodiments , a substituted RP ( e.g. , substituted alkyl , 

substituted heteroalkyl , substituted cycloalkyl , substituted 
heterocycloalkyl , substituted aryl , and / or substituted het 
eroaryl ) is substituted with at least one substituent group , 30 
size - limited substituent group , or lower substituent group ; 
wherein if the substituted R² is substituted with a plurality of 
groups selected from substituent groups , size - limited sub In embodiments , the polymerase - compatible cleavable moi 
stituent groups , and lower substituent groups ; each substitu ety is independently 
ent group , size - limited substituent group , and / or lower sub- 35 
stituent group may optionally be different . In embodiments , 
when R2 is substituted , it is substituted with at least one 
substituent group . In embodiments , when R2 is substituted , 
it is substituted with at least one size - limited substituent 
group . In embodiments , when R2 is substituted , it is substi- 40 
tuted with at least one lower substituent group . In embodi 
ments , when R² is substituted , it is substituted with 1 to 10 In embodiments , the polymerase - compatible cleavable moi 
substituent groups . In embodiments , when R² is substituted , ety is independently 
it is substituted with 1 to 10 size - limited substituent groups . 
In embodiments , when R2 is substituted , it is substituted 45 
with 1 to 10 lower substituent groups . In embodiments , 
when R2 is substituted , it is substituted with 1 to 5 substitu 
ent groups . In embodiments , when R2 is substituted , it is 
substituted with 1 to 5 size - limited substituent groups . In 
embodiments , when R² is substituted , it is substituted with 50 In embodiments , the polymerase - compatible cleavable moi 1 to 5 lower substituent groups . In embodiments , when R2 ety is independently is substituted , it is substituted with a substituent group . In 
embodiments , when R² is substituted , it is substituted with 
a size - limited substituent group . In embodiments , when R2 
is substituted , it is substituted with a lower substituent 55 
group . * N3 . In embodiments , R2 is hydrogen . In embodiments , R2 is 
-OH . In embodiments , R2 is O - polymerase - compatible 
cleavable moiety . In embodiments , the polymerase - compatible cleavable moi 

In embodiments , R2 is an O - polymerase - compatible 60 ety is independently 
cleavable moiety . In embodiments , the polymerase - compat 
ible cleavable moiety is independently —NH2 , — NO2 , 
-CN , CH3 , C2 - Co allyl ( e.g. , CH , CH = CH ) , 

methoxyalkyl ( e.g. , CHO CHz ) , or CH , N . In 
embodiments , the polymerase - compatible cleavable moiety 65 SCN . 
is independently -NH2 . In embodiments , the polymerase 
compatible cleavable moiety is independently CN . In 

w 

mm 

F 

un 
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In embodiments , the polymerase - compatible cleavable moi In embodiments , the polymerase - compatible cleavable moi 
ety is independently ety is independently 

mm mm 5 mine 
H3C 

S In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

10 

mm mm min H3C 
or 

15 H3C H2 

* N3 . In embodiments , the polymerase - compatible cleavable moi 
ety is independently 20 

In embodiments , R2 is - NH2 , CN , CH3 , C2 - C allyl 
( e.g. , CH2CH = CH2 ) , methoxyalkyl ( e.g. , CH , 
0 CH3 ) , or CH N3 . In embodiments , R2 is -NH2 . In 
embodiments , R2 is CN . In embodiments , R2 is CH3 . In 
embodiments , R² is C2 - Co allyl ( e.g. , CH2CH = CH2 ) . In embodiments , R2 is methoxyalkyl ( e.g. , CH - 0 
CH3 ) . In embodiments , R² is CH N3 . In embodiments , R2 
is 

F N3 . 25 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

30 O2N 

In embodiments , the polymerase - compatible cleavable moi- 35 
ety is independently In embodiments , R² is 

40 mhin N3 

In embodiments , R2 is 45 
In embodiments , the polymerase - compatible cleavable moi 
ety is independently – CH2– CH3 . In embodiments , the 
polymerase - compatible cleavable moiety is independently 
NH , CHUNG , 

02N 50 

In embodiments , R2 is Ka IIT 
I TOT 

55 

60 In embodiments , R2 
F 

T N3 , 65 F * N3 . 

or CHOCHZ . 
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-continued In embodiments , R² is 
naman 

N3 5 

SCN 
or CHO CH? . 

In embodiments , R2 is In embodiments , R2 is 
10 

myy 
H3C 15 

In embodiments , R2 is Ty te 
IT 

20 

or 

25 am 
In embodiments , R2 is N3 

In embodiments , R2 is 30 t F. * N3 . 

men In embodiments , R2 is 35 

40 

H3C . 
or 

In embodiments , R2 is Hz . H2 

45 
N3 method N3 In embodiments , R2 is 

50 

CHz . In embodiments , In embodiments , R2 is CH2–0 
R² is -NH2 , —CH N3 , 

URI Iy Eve 
I TOT ? 

60 
H3C 

or 
F Nz ' SCN ? ; ? 

65 * N3 . H3C F 



5 

R54 
RSB 10 

CX54 32 
2 , 3 , 

OCHX542 , 15 

20 

R54 R5C . 
R5B 

32 

ZA 39 
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In embodiments , R² is a polymerase - compatible cleavable unsubstituted heteroalkyl , substituted ( e.g. , substituted with 
moiety or ano - polymerase - compatible cleavable moiety ; a substituent group , size - limited substituent group , or lower 
and the polymerase - compatible cleavable moiety is inde substituent group ) or unsubstituted cycloalkyl , substituted 
pendently ( e.g. , substituted with a substituent group , size - limited sub 

stituent group , or lower substituent group ) or unsubstituted 
heterocycloalkyl , substituted ( e.g. , substituted with a sub 
stituent group , size - limited substituent group , or lower sub 
stituent group ) or unsubstituted aryl , or substituted ( e.g. , 

R5C substituted with a substituent group , size - limited substituent 
group , or lower substituent group ) or unsubstituted het 
eroaryl . In embodiments , R $ C is unsubstituted CZ - C4 alkyl . 

R $ 4 is independently hydrogen , halogen , In embodiments , RSC is unsubstituted methyl . In embodi 
CHX54 . CH , XS4 , OCX54 OCH , X54 , ments , R5C is unsubstituted tert - butyl . The symbols XS4 , 

CN , OH , SH , -NH2 COOH XSB , and X5C are independently —F , Cl , Br , or -1 . 
CONH , NO2 , SO2H , SO , H , SO NH , In embodiments , R2 is a polymerase - compatible cleavable 
-NHNH , JONH , –NHC ( O ) NHNH , NHCO ) NH , moiety or an - O - polymerase - compatible cleavable moiety ; 
NHSO H , -NHCOOH , -NHCONOH , _NHOH , and the polymerase - compatible cleavable moiety is inde 

-N3 , SF , NHZ , SO3 , OPO , H + , OPOZH + , SCN , pendently 
ONO2 , substituted ( e.g. , substituted with a substituent 

group , size - limited substituent group , or lower substituent 
group ) or unsubstituted alkyl , substituted ( e.g. , substituted 
with a substituent group , size - limited substituent group , or 
lower substituent group ) or unsubstituted heteroalkyl , sub 
stituted ( e.g. , substituted with a substituent group , size- 25 
limited substituent group , or lower substituent group ) or 
unsubstituted cycloalkyl , substituted ( e.g. , substituted with a RS4 is independently hydrogen , halogen , CX54 
substituent group , size - limited substituent group , or lower CHX54 CH , X34 , OCX54 OCH , Xs8 
substituent group ) or unsubstituted heterocycloalkyl , substi OCHX CN , OH , SH , COOH , 
tuted ( e.g. , substituted with a substituent group , size - limited 30 CONH , -NO2 SO H , SO H , SO NH , 
substituent group , or lower substituent group ) or unsubsti -NHNH ,, ONH ,, ONH , —NHC ( O ) NHNH , NHC ( O ) NH , 
tuted aryl , or substituted ( e.g. , substituted with a substituent -NHSOZH , -NHC ( 0 ) H , -NHCO.OH , ?NHOH , 
group , size - limited substituent group , or lower substituent -N3 , SF5 , NH3 " , -NH , SO , SO3 , OPO , H , SCN , 
group ) or unsubstituted heteroaryl . R5B is independently ONO2 , substituted ( e.g. , substituted with a substituent 
hydrogen , halogen , CX CH_XSB , 35 group , a size - limited substituent group , or lower substituent 

OCH , X58 OCHX5B OH , group ) or unsubstituted alkyl ( e.g. , C , -C2 , C , -C6 , C , -C4 , or 
SH , NH , COOH , CONH , , -NO2 , SO3H , C , -C2 ) , substituted ( e.g. , substituted with a substituent 
–SOH , JSO , NH , NHNH , LONH , NHC ( O ) group , a size - limited substituent group , or lower substituent 
NHNH , -NHC ( O ) NH ,, NHSO H , -NHC ( O ) H , group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 
NHCOOH , ?NHOH , N , SF5 , -NH3 * , -S03 , 40 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 
OPO3HC , SCN , ONO2 , substituted ( e.g. , substituted to 5 membered ) , substituted ( e.g. , substituted with a sub 

with a substituent group , size - limited substituent group , or stituent group , a size - limited substituent group , or lower 
lower substituent group ) or unsubstituted alkyl , substituted substituent group ) or unsubstituted cycloalkyl ( e.g. , C3 - C8 , 
( e.g. , substituted with a substituent group , size - limited sub Cz - C6 , C4 - C . , or C5 - C . ) , substituted ( e.g. , substituted with 
stituent group , or lower substituent group ) or unsubstituted 45 a substituent group , a size - limited substituent group , or 
heteroalkyl , substituted ( e.g. , substituted with a substituent lower substituent group ) or unsubstituted heterocycloalkyl 
group , size - limited substituent group , or lower substituent ( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , 
group ) or unsubstituted cycloalkyl , substituted ( e.g. , substi 4 to 5 membered , or 5 to 6 membered ) , substituted ( e.g. , 
tuted with a substituent group , size - limited substituent substituted with a substituent group , a size - limited substitu 
group , or lower substituent group ) or unsubstituted hetero- 50 ent group , or lower substituent group ) or unsubstituted aryl 
cycloalkyl , substituted ( e.g. , substituted with a substituent ( e.g. , C. - C10 or phenyl ) , or substituted ( e.g. , substituted with 
group , size - limited substituent group , or lower substituent a substituent group , a size - limited substituent group , or 
group ) or unsubstituted aryl , or substituted ( e.g. , substituted lower substituent group ) or unsubstituted heteroaryl ( e.g. , 5 
with a substituent group , size - limited substituent group , or to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . R5B 
lower substituent group ) or unsubstituted heteroaryl . In 55 is independently hydrogen , halogen , CHX5 
embodiments , R54 and R5B are combined to form an oxo . CH_XSB , OCX , OCH XSB , OCHXSB , CN , 
RSC is hydrogen , halogen , CHX?C , ?? , -SH , COOH , CONH , NO , 
-CH2X5C , OCX5C OCH , X5C HOCHX5C , CN , SO2H , SO H , SO NH , -NHNH ,, ONH , 
?? , , SH , —NH2 , COOH , CONH , NO , NHC ( O ) NHNH ,, -NHC ( O ) NH , -NHCO ) NH , NHSO , H , NHC 
SO3H , SO H , SO NH , NHNH , ONH2 , 60 ( OH , -NHC ( O ) OH , _NHOH , NH3 * , 

–NHCUONNHNH ,, -NHC ( O ) NH , NHC ( O ) NH , ?NHSOH , -NHC S03 ; OPOZH “ , , SCN , ONO2 , substituted ( e.g. , 
( O ) H , ?NHC ( O ) OH , -NHOH , -NH3 * , substituted with a substituent group , a size - limited substitu 
SO3 , OPO2H " , OPO , H " , SCN , ONO ,, substituted ( e.g. , ent group , or lower substituent group ) or unsubstituted alkyl 

substituted with a substituent group , size - limited substituent ( e.g. , C7 - C3 , C , -C6 , C , -C4 , or C - C2 ) , substituted ( e.g. , 
group , or lower substitutent group ) or unsubstituted alkyl , 65 substituted with a substituent group , a size - limited substitu 
substituted ( e.g. , substituted with a substituent group , size ent group , or lower substituent group ) or unsubstituted 
limited substituent group , or lower substituent group ) or heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 4 to 6 

5B 
3 , CHX58 2 , 

OCX5B CN , 39 2 : 

CX5B 3 , 2 , 

CX5C . . NH , 37 2 , 

3 , 9 2 . 

-N3 SF59 
-N3 SF 59 
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membered , 2 to 3 membered , or 4 to 5 membered ) , substi is substituted with 1 to 10 lower substituent groups . In 
tuted ( e.g. , substituted with a substituent group , a size embodiments , when R34 is substituted , it is substituted with 
limited substituent group , or lower substituent group ) or 1 to 5 substituent groups . In embodiments , when R54 is 
unsubstituted cycloalkyl ( e.g. , Cz - Cg , C3 - C6 , C4 - C6 , or substituted , it is substituted with 1 to 5 size - limited sub 
C5 - C6 ) , substituted ( e.g. , substituted with a substituent 5 stituent groups . In embodiments , when R54 is substituted , it 
group , a size - limited substituent group , or lower substituent is substituted with 1 to 5 lower substituent groups . In 
group ) or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem embodiments , when R5A is substituted , it is substituted with 
bered , 3 to 6 membered , 4 to 6 membered , 4 to 5 membered , a substituent group . In embodiments , when RSA is substi 
or 5 to 6 membered ) , substituted ( e.g. , substituted with a tuted , it is substituted with a size - limited substituent group . 
substituent group , a size - limited substituent group , or lower 10 In embodiments , when RSA is substituted , it is substituted 
substituent group ) or unsubstituted aryl ( e.g. , C. - C10 or with a lower substituent group . 
phenyl ) , or substituted ( e.g. , substituted with a substituent In embodiments , a substituted RB ( e.g. , substituted alkyl , 
group , a size - limited substituent group , or lower substituent substituted heteroalkyl , substituted cycloalkyl , substituted 
group ) or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , heterocycloalkyl , substituted aryl , and / or substituted het 
5 to 9 membered , or 5 to 6 membered ) . In embodiments , RS4 15 eroaryl ) is substituted with at least one substituent group , 
and R5B are combined to form an oxo . R5C is hydrogen , size - limited substituent group , or lower substituent group ; 
halogen , CX5C CHX5C . CH , XSC , OCX5C wherein if the substituted RSB is substituted with a plurality 
OCH , X5C , OCHA , CN , OH , SH , —NH , of groups selected from substituent groups , size - limited 
COOH , -CONH , -NO , SOZH , SOLH , substituent groups , and lower substituent groups ; each sub 
SO NH2 -NHNHA , ONH , NHC ( O ) NHNH2 , 20 stituent group , size - limited substituent group , and / or lower 

-NHC ( O ) NH , —NHSO , H , NHC ( O ) H , —NHC ( O ) OH , substituent group may optionally be different . In embodi 
NHOH , —N3 , -N3 , SF , NH3 , S03 ; -OPOZH " , ments , when RP is substituted , it is substituted with at least 
SCN , ONO ,, substituted ( e.g. , substituted with a sub one substituent group . In embodiments , when RSB is substi 

stituent group , a size - limited substituent group , or lower tuted , it is substituted with at least one size - limited substitu 
substituent group ) or unsubstituted alkyl ( e.g. , C. - C3 , C2 - C6 , 25 ent group . In embodiments , when RSB is substituted , it is 
C1 - C4 , or C1 - C2 ) , substituted ( e.g. , substituted with a sub substituted with at least one lower substituent group . In 
stituent group , a size - limited substituent group , or lower embodiments , when RSB is substituted , it is substituted with 
substituent group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 1 to 10 substituent groups . In embodiments , when R5B is 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 substituted , it is substituted with 1 to 10 size - limited sub 
membered , or 4 to 5 membered ) , substituted ( e.g. , substi- 30 stituent groups . In embodiments , when RSB is substituted , it 
tuted with a substituent group , a size - limited substituent is substituted with 1 to 10 lower substituent groups . In 
group , or lower substituent group ) or unsubstituted embodiments , when R5B is substituted , it is substituted with 
cycloalkyl ( e.g. , Cz - C3 , C3 - C6 , C4 - C6 , or C5 - C6 ) , substituted 1 to 5 substituent groups . In embodiments , when RSB is 
( e.g. , substituted with a substituent group , a size - limited substituted , it is substituted with 1 to 5 size - limited sub 
substituent group , or lower substituent group ) or unsubsti- 35 stituent groups . In embodiments , when RSB is substituted , it 
tuted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 is substituted with 1 to 5 lower substituent groups . In 
membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 embodiments , when RSB is substituted , it is substituted with 
membered ) , substituted ( e.g. , substituted with a substituent a substituent group . In embodiments , when RSB is substi 
group , a size - limited substituent group , or lower substituent tuted , it is substituted with a size - limited substituent group . 
group ) or unsubstituted aryl ( e.g. , C8 - C10 or phenyl ) , or 40 In embodiments , when RSB is substituted , it is substituted 
substituted ( e.g. , substituted with a substituent group , a with a lower substituent group . 
size - limited substituent group , or lower substituent group ) or In embodiments , a substituted RSC ( e.g. , substituted alkyl , 
unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 substituted heteroalkyl , substituted cycloalkyl , substituted 
membered , or 5 to 6 membered ) . In embodiments , RSC is heterocycloalkyl , substituted aryl , and / or substituted het 
unsubstituted C , -C4 alkyl . In embodiments , R $ C is unsub- 45 eroaryl ) is substituted with at least one substituent group , 
stituted methyl . In embodiments , R5C is unsubstituted tert size - limited substituent group , or lower substituent group ; 
butyl . The symbols X54 , X5 , and X5C are independently wherein if the substituted R5C is substituted with a plurality 
-F , -Cl , Br , or —I . of groups selected from substituent groups , size - limited 
In embodiments , a substituted R54 ( e.g. , substituted alkyl , substituent groups , and lower substituent groups ; each sub 

substituted heteroalkyl , substituted cycloalkyl , substituted 50 stituent group , size - limited substituent group , and / or lower 
heterocycloalkyl , substituted aryl , and / or substituted het substituent group may optionally be different . In embodi 
eroaryl ) is substituted with at least one substituent group , ments , when R5C is substituted , it is substituted with at least 
size - limited substituent group , or lower substituent group ; one substituent group . In embodiments , when R5C is sub 
wherein if the substituted RSA is substituted with a plurality stituted , it is substituted with at least one size - limited 
of groups selected from substituent groups , size - limited 55 substituent group . In embodiments , when RSC is substituted , 
substituent groups , and lower substituent groups ; each sub it is substituted with at least one lower substituent group . In 
stituent group , size - limited substituent group , and / or lower embodiments , when R5C is substituted , it is substituted with 
substituent group may optionally be different . In embodi 1 to 10 substituent groups . In embodiments , when RSC is 
ments , when RSA is substituted , it is substituted with at least substituted , it is substituted with 1 to 10 size - limited sub 
one substituent group . In embodiments , when RS4 is substi- 60 stituent groups . In embodiments , when RSC is substituted , it 
tuted , it is substituted with at least one size - limited substitu is substituted with 1 to 10 lower substituent groups . In 
ent group . In embodiments , when RS4 is substituted , it is embodiments , when RSC is substituted , it is substituted with 
substituted with at least one lower substituent group . In 1 to 5 substituent groups . In embodiments , when R5C is 
embodiments , when RSA is substituted , it is substituted with substituted , it is substituted with 1 to 5 size - limited sub 
1 to 10 substituent groups . In embodiments , when RS4 is 65 stituent groups . In embodiments , when RSC is substituted , it 
substituted , it is substituted with 1 to 10 size - limited sub is substituted with 1 to 5 lower substituent groups . In 
stituent groups . In embodiments , when R54 is substituted , it embodiments , when R5C is substituted , it is substituted with 
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a substituent group . In embodiments , when R5C is substi unsubstituted alkyl , RSG - substituted or unsubstituted het 
tuted , it is substituted with a size - limited substituent group . eroalkyl , R5G - substituted or unsubstituted cycloalkyl , RSG 
In embodiments , when R5C is substituted , it is substituted substituted or unsubstituted heterocycloalkyl , RSG - substi 
with a lower substituent group . tuted unsubstituted aryl , RSG - substituted 

In embodiments , R² is a polymerase - compatible cleavable 5 unsubstituted heteroaryl . RSG is independently halogen , oxo , 
moiety or an O - polymerase - compatible cleavable moiety ; CHX5 _CH , XSG , OCX56 
and the polymerase - compatible cleavable moiety is inde OCH_X5G , OCHX5 -?? , , SH , —NH2 , 
pendently COOH , NO , SO , H , SOAH , 

SO , NH , -NHNH ,, ONH , -NHCOONHNH , 
-NHC ( O ) NH , NHSO.H , —NHC ( 0 ) H , —NHCO ) OH , 
NHOH , —N , SF , NH ,, -SO3 , OPOZH " , 
SCN , ONO , unsubstituted alkyl , unsubstituted het R5C eroalkyl , unsubstituted cycloalkyl , unsubstituted heterocy 
cloalkyl , unsubstituted aryl , or unsubstituted heteroaryl . In 
embodiments , R54 and R are combined to form an oxo . In 

In embodiments , RS4 is independently hydrogen , halogen , embodiments , R5C is independently hydrogen , halogen , 
CX54 , CHX54 . CH_X54 , OCX54 OCH_X54 CX5C CHX5C , CH , XSC 

CN , OH , 570 OH , SH , -NH2 , COOH , OCH , XSC , OCHXS CN , OH , SH , -NH2 , 
CONH ,, -NO , SO2H , SO , H , SO NH ) , 20 COOH , CONH -SO , H , SO H , 
-NHNH , ONH , —NHC ( O ) NHNHA , NHC ( O ) NH , SO NH2 , —NHNH2 , ONH , -NHC ( O ) NHNH ) , 
-NHSO2H , -NHC ( 0 ) H , -NHCOOOH , ?NHOH , -NHCO ) NH , —NHSOH , —NHC ( O ) H , NHCOOH , 

SF5 , , –NH , * , SO , - , OPO , H " , -NHOH , —N3 , -OPOZH , SCN , SF5 , NH3 , NH , T , SO ,, OPO , H , 
ONO2 , RSD - substituted or unsubstituted alkyl , RSD - sub SCN , ONO2 , RSH - substituted or unsubstituted alkyl , 

stituted or unsubstituted heteroalkyl , RSD - substituted or 25 R5H - substituted or unsubstituted heteroalkyl , RSH -substi 
unsubstituted cycloalkyl , RSD - substituted or unsubstituted tuted or unsubstituted cycloalkyl , RSH - substituted or unsub 
heterocycloalkyl , RSD - substituted or unsubstituted aryl , or stituted heterocycloalkyl , RSH - substituted or unsubstituted 
RSD - substituted or unsubstituted heteroaryl . RSD is indepen aryl , or RSH - substituted or unsubstituted heteroaryl . RSH is 

CX dently halogen , oxo , CH_XSD , independently halogen , oxo , CX5H CHX57 
OCX5D OCH , XSD , OCHX5D CN , OH , 30 CH , X5H - OCX571 OCH_XSH , OCHXSH , CN , 

-SH , NH ,, -COOH , -CONH , NO2 , SOZH , -OH , SH , NH , COOH , CONH , 
SO4H , SO NH , NHNH , HONH , NHC ( 0 ) SO2H , SO4H , SO NH , NHNH2 , , ONH2 , 
NHNH ,, -NHC ( O ) NH , NHSO , H , -NHC ( O ) H , -NHC ( O ) NHNHA , —NHC ( O ) NH , NHSOH , ?NHC 
-NHC ( O ) OH , NHOH , N3 , SF , -NH3 * , -SO " , ( O ) H , -NHC ( O ) OH , -NHOH , N3 , SF : 59 -NH , * , 
OPOZH- , SCN , ONO , R5E - substituted or unsubsti- 35 -S03 ; -OPO3HC , SCN , ONO2 , RSI - substituted or 

tuted alkyl , RSE - substituted or unsubstituted heteroalkyl , unsubstituted alkyl , R5I - substituted or unsubstituted het 
RSE - substituted or unsubstituted cycloalkyl , RSE - substituted eroalkyl , RSI - substituted or unsubstituted cycloalkyl , RS 
or unsubstituted heterocycloalkyl , RSE - substituted or unsub substituted or unsubstituted heterocycloalkyl , R - substi 

tuted stituted aryl , or RSE - substituted or unsubstituted heteroaryl . unsubstituted aryl , R51 - substituted 
RSE is independently halogen , oxo , CX CHX unsubstituted heteroaryl . RS is independently halogen , oxo , 
CH , XSE OCXSE OCH , XSE OCHXSE . CX51 CHX51 CH_XS ) , -OCX51 OCH , X31 
OH , SH , -NH2 , COOH , CONH , CN . NO , OCHX51 OH , SH , -NH , COOH , 
-SO H , SO , H , SO NH ,, NHNH3 , ONH2 , CONH , NO , SO2H , SO H , SO NH ,, 
-NHC ( O ) NHNH ,, -NHC ( O ) NH – NHSO.H , -NHC -NHNH , JONH , NHCOONHNH2 , —NHC ( O ) NH , 
( OH , -NHC ( O ) OH , -NHOH , —N3 , —SF5 , —NH3 * , 45 -NHSO , H , -NHCOOH , -NHCONOH , -NHOH , 
-S03 ; OPO , H- , -SCN , ONO2 , unsubstituted alkyl , Ng , SF3 , SF5 , —NH3 , NH , SO , OPO , H- , -SCN , 
unsubstituted heteroalkyl , unsubstituted cycloalkyl , unsub ONO ,, unsubstituted alkyl , unsubstituted heteroalkyl , 
stituted heterocycloalkyl , unsubstituted aryl , or unsubsti unsubstituted cycloalkyl , unsubstituted heterocycloalkyl , 
tuted heteroaryl . In embodiments , RSB is independently unsubstituted aryl , or unsubstituted heteroaryl . In embodi 
hydrogen , halogen , CH , X5B , 50 ments , RSC is unsubstituted C. - C4 alkyl . In embodiments , 
OCX5B OCH XSB . OCHX5B CN , OH , RSC is unsubstituted methyl . In embodiments , RSC is unsub 

-SH , -NH2 , COOH , , CONH , ZNO , SO , H , stituted tert - butyl . The symbols XS4 , XSB , X5C , X5D , XSE , 
-SO4H , SO NH2 , -NHNHA , ONH2 , -NHC ( 0 ) X5F , X5 , X5H , and XS are independently - F , Cl , Br , 
NHNH , NHC ( O ) NH ,, -NHS0H NHC ( 0 ) H , -1 . 
-NHC ( O ) OH , -NHOH , SF5 , -NH3 , -SO3 + , 55 In embodiments , R2 is a polymerase - compatible cleavable 
OPOZH ” , -SCN , ONO2 , RSF - substituted or unsubsti moiety or an O - polymerase - compatible cleavable moiety ; 

tuted alkyl , RSF - substituted or unsubstituted heteroalkyl , and the polymerase - compatible cleavable moiety is inde 
RSF - substituted or unsubstituted cycloalkyl , RSF - substituted pendently 
or unsubstituted heterocycloalkyl , RSF - substituted or unsub 
stituted aryl , or RSF - substituted or unsubstituted heteroaryl . 60 
RSF is independently halogen , oxo , CX CHX 
CH2X3F , OCXšF , OCH XSF , OCHX5F 
OH , SH , NH , COOH , CONH , -NO , R5C . 
SOZH , SO4H , R5B SO NH NHNH , ONH , 

-NHCOONHNH , -NHC ( O ) NH , NHSO.H , NHC 65 
( 0 ) H , NHC ( O ) OH , _NHOH , ?N , SF –NH , * , In embodiments , RS4 is independently hydrogen , halogen , 
-S03 , -OPO2H , SCN , ONO2 , R5G - substituted or CX54 CHX542 , CH , X54 , OCXS4 , 3 , , OCH , X54 , 

or or or 
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OCHX54 , CN , OH , SH , —NH2 , COOH , membered ) . RSF is independently halogen , oxo , 
CONH , -NO , SO2H , SO H , SO NH ,, CHX5F CH , Xº ” , OCX OCH , X5F , 37 -NHNH , ANH , NHC ( O ) NHNH , NHC ( O ) NH , OCHX CN , ?? , SH , NH , COOH , 
NHSO , H , -NHC ( O ) H , -NHCCOOH , NHOH , CONH , NO , SO , H , SO , H , SO NH , 

-N2 , SF5 , NHZ , SO3 , OPOZH , SCN , 5. —NHNH , ONH , —NHC ( O ) NHNH , NHC ( O ) NH , 
ONO2 , RSP - substituted or unsubstituted alkyl ( e.g. , NHSO , H , -NHCO ) H , -NHCOOH , NHOH , 

C - C7 , C7 - C6 , C , -C4 , or C -C2 ) , RSD - substituted or unsub -N3 , SF , NH + , SO ,, OPOZH- , -SCN , 
stituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , ONO2 , RO - substituted or unsubstituted alkyl ( e.g. , 
4 to 6 membered , 2 to 3 membered , or 4 to 5 membered ) , C - Cg , C.-C. , C. - C4 , or C.-C. ) , RSG - substituted or unsub 
RSD - substituted or unsubstituted cycloalkyl ( e.g. , Cz - Cg , 10 stituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 
Cz - C6 , C4 - C . , or C5 - C6 ) , RSD - substituted or unsubstituted 4 to 6 membered , 2 to 3 membered , or 4 to 5 membered ) , 
heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , R5G - substituted or unsubstituted cycloalkyl ( e.g. , Cz - Cg , 
4 to 6 membered , 4 to 5 membered , or 5 to 6 membered ) , C3 - C . , C4 - Co , or C5 - C6 ) , RSG - substituted or unsubstituted 
R5D - substituted or unsubstituted aryl ( e.g. , C6 - C10 or phe heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , 
nyl ) , or R3D - substituted or unsubstituted heteroaryl ( e.g. , 5 15 4 to 6 membered , 4 to 5 membered , or 5 to 6 membered ) , 
to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . RSD R5G - substituted or unsubstituted aryl ( e.g. , Co - C10 or phe 
is independently halogen , oxo , CX5D CHXD . nyl ) , or RSG - substituted or unsubstituted heteroaryl ( e.g. , 5 
CH_X3D , OCX5D OCH , XSD , OCHX CN , to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . R5G 
-?? , , SH , NH -NH2 , COOH , CONH , -NO , is independently halogen , oxo , CX5G CHX5G . 
SO3H , SO , H , SO NH , -NHNH , ONH2 , 20 CH2X5G , OCX56 OCH , XG OCHX5G ,, CN , 
-NHC ( O ) NHNH , NHC ( O ) NH , NHSO.H , ÁNH -NHC OH , SH , NH , COOH , CONH2 , —NO2 , 

( O ) H , NHC ( O ) OH , NHOH , ?N –SF5 , NH , * , SO ZH , SO , H , SO2NH2 , -NHNH , 
SOS , OPO H- , -SCN , ONO , RE - substituted or -NHC ( O ) NHNH ,, -NHC ( O ) NH – NHSO.H , LNHC 
unsubstituted alkyl ( e.g. , C. - Cg , C.-C. , C1 - C4 , or C - C ) , ( 0 ) H , NHC ( O ) OH , -NHC ( O ) OH , ?NHOH , –NG , -NHOH , N , SF , SF5 , -NH3 , 
RSE - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 25 SO3 , OPOZH ” , SCN , ONO2 , unsubstituted alkyl 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 ( e.g. , C7 - C8 , C , -C6 , C , -C4 , or C / -C2 ) , unsubstituted het 
membered , or 4 to 5 membered ) , RSE - substituted or unsub eroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 4 to 6 
stituted cycloalkyl ( e.g. , Cz - C3 , C3 - C . , C4 - C . , or C - C . ) , membered , 2 to 3 membered , or 4 to 5 membered ) , unsub 
R5E - substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to stituted cycloalkyl ( e.g. , Cz - C2 , C3 - C6 , C4 - C6 , or C5 - C . ) , 
8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 30 unsubstituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 
membered , or 5 to 6 membered ) , RSE - substituted or unsub 6 membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 
stituted aryl ( e.g. , C. - C10 or phenyl ) , or RSZ - substituted or membered ) , unsubstituted aryl ( e.g. , Co - C10 or phenyl ) , or 
unsubstituted heteroaryl ( e.g. , 5 10 membered , 5 9 unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 
membered , or 5 to 6 membered ) . RSE is independently membered , or 5 to 6 membered ) . In embodiments , RS4 and 
halogen , oxo , CX5E , CH , X5E , OCX 35 R5B are combined to form an oxo . In embodiments , R5C is 
OCH , XSE HOCHX5E CN , ?? . SH , NH , independently hydrogen , halogen , CHX50 
COOH , CONH , -NO , -SO H , SO H , CH , XSC , OCXSC3 , OCH , XSC , OCHX5C , CN , 
SO2NH2 , -NHNH , LONH , NHC ( O ) NHNH , OH , SH , NH , COOH , CONH2 , -NO2 , 
-NHCO ) NH , NHSOH , —NHCO ) H , NHC ( O ) OH , SO , H , SO H , SO2NH2 -NHNH , ONH , 
-NHOH , ?N ,, SF , NH , * , SO , , OPO , H- , 40 –NHC ( O ) NHNH , NHCUONH , ?NHSO , H , NHÀ 

ONO2 , unsubstituted alkyl ( e.g. , C1 - C8 , C1 - Co , ( 0 ) H , NHC ( O ) OH , NHOH , -NHOH , N3 , Ng , SF , -NH2 + , 
C - C4 , or C , -C2 ) , unsubstituted heteroalkyl ( e.g. , 2 to 8 -S03 , - OPO , H * , -SCN , ONO , RS4 - substituted or 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 unsubstituted alkyl ( e.g. , C. - Cg , C.-C. , C - C4 , or C - C2 ) , 
membered , or 4 to 5 membered ) , unsubstituted cycloalkyl RSH - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 
( e.g. , Cz - C2 , C3 - C . , C4 - C6 , or C5 - C6 ) , unsubstituted hetero- 45 membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 
cycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , or 4 to 5 membered ) , RSH - substituted or unsub 
membered , 4 to 5 membered , or 5 to 6 membered ) , unsub stituted cycloalkyl ( e.g. , Cz - Cg , C3 - C6 , C4 - C . , or C5 - C6 ) , 
stituted aryl ( e.g. , Co - C10 or phenyl ) , or unsubstituted het RSH - substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 
eroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 to 6 8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 
membered ) . In embodiments , RSB is independently hydro- 50 membered , or 5 to 6 membered ) , RSH - substituted or unsub 
gen , halogen , CX5B CHXSB CH_XS , OCXSB stituted aryl ( e.g. , C6 - C10 or phenyl ) , or R $ 5H - substituted or 
OCH , XSB OCHXSB CN , OH , SH , NH ,, unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 
COOH , -CONH , -NO , -SO3H , SO_H , membered , or 5 to 6 membered ) . RSH is independently 
-SO2NH2 , -NHNH ,, ONH2 -NHC ( O ) NHNH , halogen , ??? , , CHX51 CH , X58 
-NHC ( O ) NH , —NHSOH – NHCO ) H – NHC ( O ) OH , 55 OCX51 OCH , XSH OCHX5H CN , OH , 
-NHOH , N. , JSFI , NH , * , SO , OPO , Hº , SH , NH , COOH , CONH , —NO , SO2H , 

ONO2 , RSF - substituted or unsubstituted alkyl SO , H , SO2NH2 , -NHNH , ONH , -NHC ( O ) 
( e.g. , C1 - C8 , C1 - C . , C7 - C4 , or C2 - C2 ) , RSF - substituted or NHNH , NHC ( O ) NH , -NHSO , H , -NHC ( O ) H , 
unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 NHC ( O ) OH , NHOH , N3 , SF , -NH3 , SO3- , 
membered , 4 to 6 membered , 2 to 3 membered , or 4 to 5 60 OPOZH , SCN , ONO2 , RSI - substituted or unsubsti 
membered ) , RSF - substituted or unsubstituted cycloalkyl tuted alkyl ( e.g. , C. - Cg , C.-C. , C. - C4 , or C.-C. ) , RSI . 
( e.g. , Cz - C8 , C3 - C6 , C4 - C6 , or C5 - C6 ) , RSF - substituted or substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 mem 
unsubstituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to bered , 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , 
6 membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 or 4 to 5 membered ) , RS - substituted or unsubstituted 
membered ) , RSF - substituted or unsubstituted aryl ( e.g. , 65 cycloalkyl ( e.g. , Cz - C3 , C3 - C6 , C4 - Co , or C3 - C . ) , RSI - sub 
C. - C10 or phenyl ) , or RSF - substituted or unsubstituted het stituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem 
eroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 to 6 bered , 3 to 6 membered , 4 to 6 membered , 4 to 5 membered , 
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or 5 to 6 membered ) , RS7 - substituted or unsubstituted aryl In embodiments , R2 is independently hydrogen , oxo , 
( e.g. , C. - C10 or phenyl ) , or RSI - substituted or unsubstituted halogen , CC1Z , CBrz , C13 , CHCI , 
heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 CHBr , CHF2 , CHI , CH C1 , CH , Br , CH , F , 
to 6 membered ) . R? is independently halogen , oxo , CX51 CH21 , OH , COOH , CONH , 
CHX51 CH_XS , OCX51 OCH_XS , 5 SH , SO2H , SO , H , SO2NH2 , - NHNH , 

CN , OH , SH , -NH , -COOH , ONH , NHCUONNHNH , -NHC ( O ) NH , 
-CONH , -NO , SO2H , SO H , SO NH ) , NHSO H , -NHC ( 0 ) H , -NHCOOH , -NHOH , 
-NHNHONH ,, -NHC ( O ) NHNH , NHCUOÀNH , OCC13 , OCBrz , OCI3 , 
-NHSO , H , ?NHC ( O ) H , -NHC ( O ) OH , -NHOH , OCHBr , OCHI , OCH CI , OCH , Br , 

SF5 , -NH3 " , SO , OPO , H " , SCN , OCH21 , OCH F , -N3 , R24 - substituted or unsubsti 
ONO , unsubstituted alkyl ( e.g. , C , -Cg , C.-C. , C. - C4 , or tuted alkyl ( e.g. , C. - C20 , C1 - C20 , C. - Cg , C , -C . , or C - Cd ) , 
C - C2 ) , unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 2 R24 - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 20 
to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 to membered , 8 to 20 membered , 2 to 10 membered , 2 to 8 
5 membered ) , unsubstituted cycloalkyl ( e.g. , Cz - Cg , Cz - Co 15 membered , 2 to 6 membered , or 2 to 4 membered ) , R24 
C4 - C . , or C - C ) , unsubstituted heterocycloalkyl ( e.g. , 3 to substituted or unsubstituted cycloalkyl ( e.g. , Cz - C8 , C3 - Co 
8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 or C5 - C . ) , R24 - substituted or unsubstituted heterocycloalkyl 
membered , or 5 to 6 membered ) , unsubstituted aryl ( e.g. , ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
Co - C10 or phenyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered ) , R24 - substituted or unsubstituted aryl ( e.g. , 
membered , 5 to 9 membered , or 5 to 6 membered ) . In 20 C8 - C10 , C10 , or phenyl ) , or R24 - substituted or unsubstituted 
embodiments , RSC is unsubstituted CZ - C4 alkyl . In embodi heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
ments , RSC is unsubstituted methyl . In embodiments , RSC is to 6 membered ) , or OR24 . In embodiments , R2 is inde 
unsubstituted tert - butyl . The symbols X54 , X5 , X5 , X5D , pendently OR24 . 
XSE , X5F , X56 , XSH , and X are independently —F , Ci , R24 is independently oxo , halogen , CBrz , 
-Br , or —I . CF3 , C13 , CHC12 , CHBr2 , CHI , 
In embodiments , RS4 is independently hydrogen , halogen , CH , C1 , CH Br , CH_F , CHI , CHI , CN , OH , 

CH_X54 , OCX54 OCH XS4 , –NH , COOH , CONH ,, -NO2 , SH , SO2H , 
OCHX5 CN , OH , SH , NH , COOH , SO H , SO NH , NHNH , ONHÀ , NHC ( 0 ) 
CONH2 , -NO , SO2H , SO , H , SO , NH , NHNHA , -NHC ( O ) NH , NHSO , H , -NHC ( O ) H , 

-NHNH , ONHA , —NHCOONHNH , NHC ( O ) NHA , 30 -NHCOOH , NHOH , OCCl4 , OCF , OCBrz , 
-NHSO , H , NHC ( 0 ) H , NHCOOH , _NHOH , OCI , OCHCI , OCHBr2 , OCHI2 , LOCHF , 
-N3 , SF5 , NH3 * , SO3 OPO3H * , SCN , OCH , C1 , OCH Br , OCHI , OCH F , NZ , SF5 , ONO , RSB - substituted C - C , alkyl ( e.g. , RSD - substituted NH ,, SO , OPO2H- , -SCN , ONO , R2 - sub 

C1 - Cz alkyl , RV - substituted C , -C2 alkyl , or RSD substituted stituted or unsubstituted alkyl ( e.g. , C7 - C20 , C10 - C20 , C1 - C8 , 
methyl ) or RSD - substituted 2 to 8 membered heteroalkyl 35 C , -C , or CZ - C4 ) , R2B - substituted or unsubstituted het 
( e.g. , 2 to 6 membered heteroalkyl , RSD - substituted 2 to 5 eroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 
membered heteroalkyl , or RSD - substituted 2 to 4 membered membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
heteroalkyl ) . In embodiments , RSD is independently halo membered ) , R2B - substituted or unsubstituted cycloalkyl 
gen , oxo , D3 CHX5D . CH , XSD OCX ( e.g. , Cz - C2 , C3 - C . , or C5 - C6 ) , R2B - Substituted or unsub 
OCH_X5D , OCHX5D CN , OH , -NH2 , 40 stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
COOH , CONH -SOZH , SO H , membered , or 5 to 6 membered ) , R2B - substituted or unsub 
—SO , NH , -NHNH , ONH , NHCUONNHNHA , stituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , R2B - substituted 
-NHCUONNH ,, -NHSO , H - NHC ( O ) H , NHC ( O ) OH , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 
NHOH , —N3 , SF5 , NH3 , SO3 OPO , Hº , membered , or 5 to 6 membered ) , or a polymerase - compat 
-SCN , or —ONO2 . In embodiments , RSB is independently 45 ible cleavable moiety . In embodiments , R24 is independently 

hydrogen , halogen , oxo , halogen , CBrz , CF3 , Cl3 , 
COCX8 , _OCH , XSB , OCH XSB , OCHXB2 , CN , OH , SH , CHBr , CHF2 , CHI , CH , C1 , CH , Br , CH , F , 
-NH -NH2 , -COOH COOH , CONH ,, -NO ,, SOZH , SO , H , CHI , OH , NH , COOH , CONH , 
SO , NH , NHNH ,, ONH , -NHC ( O ) NHNH ,, -NO , SH , SO , H , SO H , SO NH2 , -SO2NH2 , —NHNH2 , 
-NHC ( O ) NH , NHSOH , NHC ( O ) H , NHC ( O ) OH , 50 ONH2 , NHC ( O ) NHNH , NHC ( O ) NH , 
_NHOH , N. , JSFE , NH , * , OPOZH , -NHSO , H , -NHC ( 0 ) H , NHC ( 0 ) OH , – NHOH , 
-SCN , ONO ,, RSF - substituted C.-C. alkyl , ( e.g. , RSP . OCC13 , OCF , LOCBrz , OCIZ , -OCHCI , 
substituted C. - Cz alkyl , RSF - substituted C. - C , alkyl , or OCHBr2 OCHI2 , OCHF2 , OCH_C1 , OCH Br , 
RS SF - substituted methyl ) or RSF - substituted 2 to 8 membered OCH , I , OCH F , -N , SF3 , NHZ * , SO ,, 
heteroalkyl ( e.g. , RSF - substituted 2 to 6 membered het- 55 OPOZH " , -SCN , ONO2 , R2B - substituted or unsubsti 
eroalkyl , RSF - substituted 2 to 5 membered heteroalkyl , or tuted alkyl ( e.g. , C. - C20 , C1 - C20 , C. - Cg , C.-C. , or C - C4 ) , 
RSF - substituted 2 to 4 membered heteroalkyl ) . In embodi R2B - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 20 
ments , RSF is independently halogen , oxo , CX5F membered , 8 to 20 membered , 2 to 10 membered , 2 to 8 
CHX5F CH_XSF , OCX5F membered , 2 to 6 membered , or 2 to 4 membered ) , R2B . 

CN , OH , SH , COOH , 60 substituted or unsubstituted cycloalkyl ( e.g. , Cz - C8 , C3 - Co , 
CONH , -NO , SO , H , SO , H , SO , NH ,, or Cz - C . ) , R2B - substituted or unsubstituted heterocycloalkyl 
-NHNH , ONH ,, -NHCO ) NHNH , NHC ( O ) NH , ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
-NHSO , H , NHC ( OH , -NHCONOH , _NHOH , membered ) , R2B - substituted or unsubstituted aryl ( e.g. , 
-N3 , NHZ , SO37 , OPOZH ” , —SCN , or Co - C10 , C10 , or phenyl ) , or R2B - substituted or unsubstituted 
ONO2 . In embodiments , R54 and RSB are be combined to 65 heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 

form an oxo group . The symbols X54 , X5B , XSD , and X5F are to 6 membered ) . In embodiments , R24 is independently a 
independently - F , Cl , Br , or I. polymerase - compatible cleavable moiety . 

5D 
3 22 2 

SH , 2 , 

NO2 , 

> 

CX5B CHXSB CH , X58 . CC13 , CHC12 , 3 , 22 

CN , 

OCH , X5 # 3 , OCHX3 NH2 , 2 , 

SF 5 , 
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R2B is independently oxo , halogen , CC12 , CBrz , 
CF3 , C13 , CHC12 , CHBr , CHF , F22 CHI , 
CH , C1 , CH_Br , CHZF , CH , I , CN , -?? , , 
-NH , COOH CONH , -NO , -SH , SOZH , FH2C 
-SOAH , SO , NH , -NHNH , CONH , NHC ( 0 ) 5 

NHNH ,, -NHC ( O ) NH ,, -NHSO , H , -NHC ( O ) H , 
-NHC ( O ) OH , _NHOH , OCC1Z , OCF3 , OCBrz , F3C COCI3 , OCHCI ,, OCHBr , _OCHI ,, , 
OCH , C1 , OCH Br , OCHZI , OCH F , -N3 , SF5 , 
-NH , SO3 OPO , H , SCN , ONO , R2c - sub 
stituted or unsubstituted alkyl ( e.g. , C. - C20 , C10 - C20 , C. - Cg , Cl2HC 
C , -C6 , or C , -C4 ) , R2C - substituted or unsubstituted het 
eroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 FH2C . membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 

H2 membered ) , R2C - substituted or unsubstituted cycloalkyl 
( e.g. , Cz - C2 , C3 - C6 , or C5 - C6 ) , R2C - substituted or unsubsti 
tuted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 F3C membered , or 5 to 6 membered ) , R2C - substituted or unsub 
stituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R2C - substi 
tuted or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
to 9 membered , or 5 to 6 membered ) . R2C is independently C12HC 
oxo , halogen , CC1z , CBrz , CF3 , C3 , CHC12 , 

CHF2 . CHI , CH , C1 , CH , Br , CH , F , 
CH , I , CN , OH , NH2 , COOH , CONH , 
NO2 , -SH , SO3H , —SO_H , -SO2NH2 , —NHNH2 , 25 H3C ONH , NHC ( O ) NHNHA , -NHC ( O ) NH ,, 
NHSO , H , -NHC ( O ) H , -NHC ( O ) OH , _NHOH , 

OCHC12 , 
LOCHBr . OCHI2 , -OCHF2 , OCH CI , OCH Br , FH2C 
OCHI , OCH F , SF5 , —NH3 * , 
-OPO , Hº , SCN , ONO2 , unsubstituted alkyl ( e.g. , 
C1 - C20 , C1 - C20 , C - Cg , C.-C. , or C.-C. ) , unsubstituted F3C heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 
10 membered , 2 to 8 membered , 2 to 6 membered , or 2 to 
4 membered ) , unsubstituted cycloalkyl ( e.g. , C3 - C8 , C3 - C6 , 35 
or C5 - C6 ) , unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem Cl2HC bered , 3 to 6 membered , or 5 to 6 membered ) , unsubstituted 
aryl ( e.g. , Co - C10 , C10 , or phenyl ) , or unsubstituted het 
eroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 to 6 FHC 

C membered ) . H2 
In embodiments , R24 is a polymerase - compatible cleav 

able moiety ; and the polymerase - compatible cleavable moi 
ety is independently F3C 

H2 

Cl3C . 
S C 

H2 
C 
H2 CHBr2 

H3C . 

OCC13 , OCF3 , OCBrz , OC13 , 
S F2HC S -N . SO3 ; 30 
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H2 40 
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45 
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RSA R5C . H2 

' C 
H2 RIB mm 

50 
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H3C R54 , R5B , and R $ C are as described herein , including in 
embodiments . 

In embodiments , R24 is independently : 
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mm 

Cl2HC Cl3C . 
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m 
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mm 
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-continued merase - compatible cleavable moiety . In embodiments , R is 
independently an —O - polymerase - compatible cleavable 

H3C . moiety . 
In embodiments , R is independently hydrogen , halogen , 

H2 CCI , CBrz , CF3 , C3 , CHCI ,, CHBr ,, 
CHF , CHI ,, _CH , C1 , CH , Br , CH , F , CHI , 
CN , OH , -NH2 , COOH , CONH , -NO , SH , 

* N3 . SO2H , SO4H , SO NH , NHNH ,, 
-NHCOONHNH , _NHC ( O ) NH – NHSO.H , NHC 

( 0 ) H , _NHC ( 0 ) OH , -NHOH , In embodiments , R24 is OCCI , OCF , 
OCBrz , OCI , OCHC1 , OCHBr , 

OCH , CI , OCH Br , OCH Br , OCHZI , OCH F , 
-N3 , SF5 , substituted ( e.g. , substituted with a substituent 

15 group , a size - limited substituent group , or lower substituent 
group ) or unsubstituted alkyl ( e.g. , C - Cg , C7 - C , C1 - C4 , or 
C2 - C2 ) , substituted ( e.g. , substituted with a substituent 
group , a size - limited substituent group , or lower substituent 
group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 

20 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 
to 5 membered ) , substituted ( e.g. , substituted with a sub 
stituent group , a size - limited substituent group , or lower 

H3C . substituent group ) or unsubstituted cycloalkyl ( e.g. , C3 - Cg , 
H3C H2 C3 - C6 , C4 - C . , or C5 - C6 ) , substituted ( e.g. , substituted with 

25 a substituent group , a size - limited substituent group , or 
lower substituent group ) or unsubstituted heterocycloalkyl 
( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , 
4 to 5 membered , or 5 to 6 membered ) , substituted ( e.g. , 
substituted with a substituent group , a size - limited substitu 

In embodiments , R24 is independently 30 ent group , or lower substituent group ) or unsubstituted aryl 
( e.g. , C. - C10 or phenyl ) , or substituted ( e.g. , substituted with 
a substituent group , a size - limited substituent group , or 
lower substituent group ) or unsubstituted heteroaryl ( e.g. , 5 
to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . In 

H3C 35 embodiments , R * is independently a polymerase - compatible 
cleavable moiety . In embodiments , Rº is independently an 
O - polymerase - compatible cleavable moiety . 

In embodiments , R24 is independently In embodiments , a substituted R3 ( e.g. , substituted alkyl , 
substituted heteroalkyl , substituted cycloalkyl , substituted 

40 heterocycloalkyl , substituted aryl , and / or substituted het 
eroaryl ) is substituted with at least one substituent group , 
size - limited substituent group , or lower substituent group ; 
wherein if the substituted R ’ is substituted with a plurality of 
groups selected from substituent groups , size - limited sub 

45 stituent groups , and lower substituent groups ; each substitu 
In embodiments , R24 is independently ent group , size - limited substituent group , and / or lower sub 

stituent group may optionally be different . In embodiments , 
when R * is substituted , it is substituted with at least one 
substituent group . In embodiments , when R is substituted , 

50 it is substituted with at least one size - limited substituent 
HzC group . In embodiments , when R3 is substituted , it is substi 

tuted with at least one lower substituent group . In embodi 
ments , when R3 is substituted , it is substituted with 1 to 10 

In embodiments , R is independently hydrogen , halogen , substituent groups . In embodiments , when R3 is substituted , 
CC1 , CF , CIZ , CHC12 , CHBr2 , 55 it is substituted with 1 to 10 size - limited substituent groups . 

CHI ,, _CH_CI , CH , Br , CH , F , CH_F , — CHI , In embodiments , when R3 is substituted , it is substituted 
OH , -NH2 , COOH , —CONH2 , —NO2 , SH , with 1 to 10 lower substituent groups . In embodiments , 

-SO2H , —SO H , SO NH2 , -NHNH , ONH , when R3 is substituted , it is substituted with 1 to 5 substitu 
-NHC ( O ) NHNH , -NHC ( O ) NH , NHSO , H , NHC ent groups . In embodiments , when R3 is substituted , it is 

( 0 ) H , _NHCONOH , -NHOH , OCC1z , OCF3 , 60 substituted with 1 to 5 size - limited substituent groups . In 
-OCBrz , OCIZ , OCHC1 , OCHBr 2 , OCHI , embodiments , when R3 is substituted , it is substituted with 

OCH , C1 , OCH Br , OCHZI , OCHI , OCH F , 1 to 5 lower substituent groups . In embodiments , when R3 
-N3 , —SF5 , substituted or unsubstituted alkyl , substituted is substituted , it is substituted with a substituent group . In 

or unsubstituted heteroalkyl , substituted or unsubstituted embodiments , when R * is substituted , it is substituted with 
cycloalkyl , substituted or unsubstituted heterocycloalkyl , 65 a size - limited substituent group . In embodiments , when R3 
substituted or unsubstituted aryl , substituted or unsubstituted is substituted , it is substituted with a lower substituent 
heteroaryl . In embodiments , R3 is independently a poly group . 

mm 

here Hz . " 

CBrz , 
CHF2 
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In embodiments , R ’ is hydrogen . In embodiments , R? is a 
polymerase - compatible cleavable moiety . In embodiments , 
R3 is a polymerase - compatible cleavable moiety including 
an azido moiety . In embodiments , R3 is a polymerase * N3 . compatible cleavable moiety including a dithiol linker . In 5 
embodiments , R3 is an O - polymerase - compatible cleav 
able moiety ; and the polymerase - compatible cleavable moi In embodiments , the polymerase - compatible cleavable moi 
ety is — CH_N . ety is independently 

In embodiments , R is an O - polymerase - compatible 
cleavable moiety . In embodiments , the polymerase - compat 
ible cleavable moiety is independently NH2 , - NO2 , 
CN , CH3 , C2 - C6 allyl ( e.g. , CH2CH = CH2 ) , 

methoxyalkyl ( e.g. , -CH2-0 CH3 ) , or —CH N3 . In SCN . embodiments , the polymerase - compatible cleavable moiety 
is independently -NH2 . In embodiments , the polymerase 
compatible cleavable moiety is independently —CN . In In embodiments , the polymerase - compatible cleavable moi 
embodiments , the polymerase - compatible cleavable moiety ety is independently 
is independently - CH3 . In embodiments , the polymerase 
compatible cleavable moiety is independently C2 - C6 allyl 20 
( e.g. , -CH2 - CH = CH2 ) . In embodiments , the poly 
merase - compatible cleavable moiety is independently 
methoxyalkyl ( e.g. , CHOCHZ ) . In embodiments , H3C the polymerase - compatible cleavable moiety is indepen 
dently CH N3 . In embodiments , the polymerase - compat- 25 
ible cleavable moiety is independently --NH2 . In embodi In embodiments , the polymerase - compatible cleavable moi 
ments , the polymerase - compatible cleavable moiety is ety is independently 
independently —NO ,. In embodiments , the polymerase 
compatible cleavable moiety is independently CH N3 . In 
embodiments , the polymerase - compatible cleavable moiety 30 
is independently 

15 

S O2N . 
35 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

In embodiments , the polymerase - compatible cleavable moi- 40 
ety is independently T * N3 . F 

45 { mhn In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently 50 

55 In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently mm 

60 

* N3 . 

In embodiments , the polymerase - compatible cleavable moi 
65 ety is independently -CH2 - O CH . In embodiments , the 

polymerase - compatible cleavable moiety is independently 
-NH2 , CH N3 , 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently 
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In embodiments , R3 is 
O2N . ROKI 5 mm mm mm SCN . 

N3 , SCN , In embodiments , R3 is 
10 

mm TOT H3C N39 
mm 15 H3C 

In embodiments , R3 is 

20 or -CH2 - O_CHZ . 
In embodiments , Ris -NH , CN , CHg , C2 - C allyl 

( e.g. , CH2CH = CH2 ) , methoxyalkyl ( e.g. , CH , 
0 CHz ) , orCH , N2 . In embodiments , R is - NH . In 
embodiments , R3 is CN . In embodiments , R3 is CHz . In 
embodiments , R3 is C2 - C , allyl ( e.g. , CH , CH = CH2 ) . 
In embodiments , R is methoxyalkyl ( e.g. , CHO 
CH3 ) . In embodiments , R? is — CH N3 . In embodiments , R3 
is 

25 

In embodiments , R3 is 

30 02N F F N3 . 

35 In embodiments , R3 is 

In embodiments , R3 is 
mm 

40 mahn In embodiments , R3 is 

In embodiments , R3 is 45 

mo N3 

50 
CH2 - O CHz . In embodiments , In embodiments , R3 is 

Ris -N2 -CH N3 , In embodiments , R3 is 

ON 55 

med ka mm In embodiments , R3 is 60 I 
In TOT F * N3 . 65 
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ma N3 R6A * Roc 
5 R6B 

or 
32 

6A 
32 2 , 

?A 
2 10 
NO2 , 
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E S 15 
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or 

nu 

mm 

32 CHX6B 2 : 

CH2 - O - CH3 . 
In embodiments , R * is R64 is independently hydrogen , halogen , CX64 

CHX64 CH , X64 , OCX64 OCH , xo 
OCHX CN , OH , SH , -NH , -COOH , 
HCONH , SOH , SO , H , -SO2NH2 , 
-NHNHA ONH2 , -NHCOONHNH , NHC ( O ) NH , 

– NHSO H , NHC ( 0 ) H , -NHCONOH , -NHOH , 
-N3 , SF5 , —NH3 * , NHZ , SO3 , OPO , H , —SCN , 
ONO2 , substituted ( e.g. , substituted with a substituent 

group , a size - limited substituent group , or lower substituent 
group ) or unsubstituted alkyl ( e.g. , C.-C. , C.-C. , C , -C4 , or 
C , -C2 ) , substituted ( e.g. , substituted with a substituent 
group , a size - limited substituent group , or lower substituent H3C . 20 group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , H3C H2 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 
to 5 membered ) , substituted ( e.g. , substituted with a sub 
stituent group , a size - limited substituent group , or lower 
substituent group ) or unsubstituted cycloalkyl ( e.g. , Cz - C8 , 

25 C3 - C6 , C4 - Co , or C5 - C . ) , substituted ( e.g. , substituted with 
In embodiments , R3 is a substituent group , a size - limited substituent group , or 

lower substituent group ) or unsubstituted heterocycloalkyl 
( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , 
4 to 5 membered , or 5 to 6 membered ) , substituted ( e.g. , 

30 substituted with a substituent group , a size - limited substitu 
ent group , or lower substituent group ) or unsubstituted aryl 
( e.g. , C. - C10 or phenyl ) , or substituted ( e.g. , substituted with 
a substituent group , a size - limited substituent group , or 
lower substituent group ) or unsubstituted heteroaryl ( e.g. , 5 

35 to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . RÓB 
is independently hydrogen , halogen , CX®B 
CH , X , OCXB OCH X , OCHX6B , CN , 

SH , NH OH , COOH , H3C . CONH , NO , 
SO , H , SO H , SO2NH2 -NHNH , CONH , 

H2 40 –NHCO ) NHNH , NHC ( O ) NH – NHSOH , NHC 
( 0 ) H , NHC ( O ) OH , -NHC ( O ) OH , NHOH , -NHOH , N3 , SF , -NH3 * , 
SO2 , OPO , H , SCN , ONO2 , substituted ( e.g. , 
substituted with a substituent group , a size - limited substitu 
ent group , or lower substituent group ) or unsubstituted alkyl 

In embodiments , R3 is 45 ( e.g. , C - C3 , C , -C6 , C , -C4 , or C. - C2 ) , substituted ( e.g. , 
substituted with a substituent group , a size - limited substitu 
ent group , or lower substituent group ) or unsubstituted 
heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 4 to 6 
membered , 2 to 3 membered , or 4 to 5 membered ) , substi 

50 tuted ( e.g. , substituted with a substituent group , a size 
limited substituent group , or lower substituent group ) or 
unsubstituted cycloalkyl ( e.g. , Cz - Cg , C3 - C . C4 - Coor 
C.-C. ) , substituted ( e.g. , substituted with a substituent 
group , a size - limited substituent group , or lower substituent 

55 group ) or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem 
bered , 3 to 6 membered , 4 to 6 membered , 4 to 5 membered , 

H3C . or 5 to 6 membered ) , substituted ( e.g. , substituted with a 
H3C substituent group , a size - limited substituent group , or lower H2 substituent group ) or unsubstituted aryl ( e.g. , C. - C10 or 

60 phenyl ) , or substituted ( e.g. , substituted with a substituent 
group , a size - limited substituent group , or lower substituent 

N3 . group ) or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 
5 to 9 membered , or 5 to 6 membered ) . In embodiments , R64 

In embodiments , R3 is a polymerase - compatible cleavable are combined to form an oxo . R?C is hydrogen , 
moiety or an O - polymerase - compatible cleavable moiety ; 65 halogen , CHX60 CH2x OCX6C 
and the polymerase - compatible cleavable moiety is inde OCH XC , OCHX6C OH , SH , —NH , 
pendently - COOH , CONH , -NO2 , SOZH , SOAH , 

nan 
32 over S. 

or ?c ... 

N3 

S 

or 

and RÓB 
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-SO NH , NHNH , ONH2 , -NHC ( O ) NHNH , stituent group , size - limited substituent group , and / or lower 
-NHC ( O ) NH , NHSO , H , NHC ( O ) H , NHC ( O ) OH , substituent group may optionally be different . In embodi 
-NHOH , N3 , SF3 , NH3 * , SO3 , OPOZH " , ments , when RB is substituted , it is substituted with at least 

ONO2 , substituted ( e.g. , substituted with a sub one substituent group . In embodiments , when RB is substi 
stituent group , a size - limited substituent group , or lower 5 tuted , it is substituted with at least one size - limited substitu 
substituent group ) or unsubstituted alkyl ( e.g. , C , -C2 , C , -Co , ent group . In embodiments , when R6B is substituted , it is 
C1 - C4 , or C , -C2 ) , substituted ( e.g. , substituted with a sub substituted with at least one lower substituent group . In stituent group , a size - limited substituent group , or lower embodiments , when RÓB is substituted , it is substituted with substituent group ) or unsubstituted heteroalkyl ( e.g. , 2 to 8 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 10 substituted , it is substituted with 1 to 10 size - limited sub 1 to 10 substituent groups . In embodiments , when RB is 
membered , or 4 to 5 membered ) , substituted ( e.g. , substi 
tuted with a substituent group , a size - limited substituent stituent groups . In embodiments , when RB is substituted , it 

is substituted with 1 to 10 lower substituent groups . In group , or lower substituent group ) or unsubstituted embodiments , when RB is substituted , it is substituted with cycloalkyl ( e.g. , Cz - C2 , C3 - C6 , C4 - C . , or C5 - C6 ) , substituted 
( e.g. , substituted with a substituent group , a size - limited 15 1 to 5 substituent groups . In embodiments , when RB is 
substituent group , or lower substituent group ) or unsubsti substituted , it is substituted with 1 to 5 size - limited sub 
tuted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 stituent groups . In embodiments , when R6B is substituted , it 
membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 is substituted with 1 to 5 lower substituent groups . In 
membered ) , substituted ( e.g. , substituted with a substituent embodiments , when RB is substituted , it is substituted with 
group , a size - limited substituent group , or lower substituent 20 a substituent group . In embodiments , when R6B is substi 
group ) or unsubstituted aryl ( e.g. , Co - C10 or phenyl ) , or tuted , it is substituted with a size - limited substituent group . 
substituted ( e.g. , substituted with a substituent group , a In embodiments , when RØB is substituted , it is substituted 
size - limited substituent group , or lower substituent group ) or with a lower substituent group . 
unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 In embodiments , a substituted R?C ( e.g. , substituted alkyl , 
membered , or 5 to 6 membered ) . In embodiments , R6C is 25 substituted heteroalkyl , substituted cycloalkyl , substituted 
unsubstituted CZ - C4 alkyl . In embodiments , R?C is unsub heterocycloalkyl , substituted aryl , and / or substituted het 
stituted methyl . In embodiments , R6C is unsubstituted tert eroaryl ) is substituted with at least one substituent group , 
butyl . The symbols X64 , X , and XC are independently size - limited substituent group , or lower substituent group ; 
-F , — C1 , —Br , or —I . wherein if the substituted RC is substituted with a plurality 
In embodiments , a substituted R64 ( e.g. , substituted alkyl , 30 of groups selected from substituent groups , size - limited 

substituted heteroalkyl , substituted cycloalkyl , substituted substituent groups , and lower substituent groups ; each sub 
heterocycloalkyl , substituted aryl , and / or substituted het stituent group , size - limited substituent group , and / or lower 
eroaryl ) is substituted with at least one substituent group , substituent group may optionally be different . In embodi 
size - limited substituent group , or lower substituent group ; ments , when ROC is substituted , it is substituted with at least 
wherein if the substituted R6A is substituted with a plurality 35 one substituent group . In embodiments , when RóC is sub 
of groups selected from substituent groups , size - limited stituted , it is substituted with at least one size - limited 
substituent groups , and lower substituent groups ; each sub substituent group . In embodiments , when R?C is substituted , 
stituent group , size - limited substituent group , and / or lower it is substituted with at least one lower substituent group . In 
substituent group may optionally be different . In embodi embodiments , when R?C is substituted , it is substituted with 
ments , when R6A is substituted , it is substituted with at least 40 1 to 10 substituent groups . In embodiments , when RC is 
one substituent In embodiments , when R64 is substi substituted , it is substituted with 1 to 10 size - limited sub group . 
tuted , it is substituted with at least one size - limited substitu stituent groups . In embodiments , when RC is substituted , it 
ent group . In embodiments , when RA is substituted , it is is substituted with 1 to 10 lower substituent groups . In 
substituted with at least one lower substituent group . In embodiments , when R6C is substituted , it is substituted with 
embodiments , when R6A is substituted , it is substituted with 45 1 to 5 substituent groups . In embodiments , when R?C is 
1 to 10 substituent groups . In embodiments , when R6A is substituted , it is substituted with 1 to 5 size - limited sub 
substituted , it is substituted with 1 to 10 size - limited sub stituent groups . In embodiments , when R?C is substituted , it 
stituent groups . In embodiments , when R6A is substituted , it is substituted with 1 to 5 lower substituent groups . In 
is substituted with 1 to 10 lower substituent groups . In embodiments , when R6C is substituted , it is substituted with 
embodiments , when R64 is substituted , it is substituted with 50 a substituent group . In embodiments , when R?C is substi 
1 to 5 substituent groups . In embodiments , when R64 is tuted , it is substituted with a size - limited substituent group . 
substituted , it is substituted with 1 to 5 size - limited sub In embodiments , when R?C is substituted , it is substituted 
stituent groups . In embodiments , when RÓA is substituted , it with a lower substituent group . 
is substituted with 1 to 5 lower substituent groups . In In embodiments , R is a polymerase - compatible cleavable 
embodiments , when R64 is substituted , it is substituted with 55 moiety or an O - polymerase - compatible cleavable moiety ; 
a substituent group . In embodiments , when R64 is substi and the polymerase - compatible cleavable moiety is inde 
tuted , it is substituted with a size - limited substituent group . pendently 
In embodiments , when R64 is substituted , it is substituted 
with a lower substituent group . 

In embodiments , a substituted RP ( e.g. , substituted alkyl , 60 
substituted heteroalkyl , substituted cycloalkyl , substituted 
heterocycloalkyl , substituted aryl , and / or substituted het • Roc 

eroaryl ) is substituted with at least one substituent group , 
size - limited substituent group , or lower substituent group ; 
wherein if the substituted RB is substituted with a plurality 65 In embodiments , R64 is independently hydrogen , halogen , 
of groups selected from substituent groups , size - limited CX64 CHX542 , CH , X64 , OCX64 , OCH X64 , 
substituent groups , and lower substituent groups ; each sub 2 , CN , OH , SH , NH ,, –COOH , 

R64 
RÓB 

3 , 

OCHX64 
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CONH2 , -NO2 , SOH , SO , H , , SO NH2 , SO NH , NHNH2 , ONH2 , -NHC ( O ) NHNH , 
-NHNH , ONH – NHCOONHNH – NHCONH , -NHCUOÌNH , NHSO , H , NHC ( O ) H , NHC ( O ) OH , 
-NHSO , H , -NHC ( O ) H , -NHC ( O ) OH , -NHOH , -NHOH , N3 , SF5 , -NH3 * , SO3 , OPOZH ” , 
-N , SF , NH , , SO ,, OPOZH “ , -SCN , SCN , ONO ,, RH - substituted or unsubstituted alkyl , 
ONO , R6V - substituted or unsubstituted alkyl , RD - sub- 5 RH - substituted or unsubstituted heteroalkyl , R?H - substi 
stituted or unsubstituted heteroalkyl , RD - substituted or tuted or unsubstituted cycloalkyl , RH - substituted or unsub unsubstituted cycloalkyl , RD - substituted or unsubstituted stituted heterocycloalkyl , RH - substituted or unsubstituted heterocycloalkyl , RD - substituted or unsubstituted aryl , or aryl , or RH - substituted or unsubstituted heteroaryl . RH is RØD - substituted or unsubstituted heteroaryl . RD is indepen CX6H dently halogen , oxo , CX6D -CHX6D independently halogen , oxo , CHXD , CH , X®H OCX , OCH , X6H , OCHXH , , , CN , OCX6D ž , OCH_X6D , OCHXD CN , OH , SH , NH ,, COOH , CONH ,, -NO2 , —SH , -NH2 , COOH , CONH2 , —NO , SO2H , , 
–SO , H , JSO , NH , NHNH , LONH ,, -NHC ( O ) SO2H , SO4H , SO , NH2 , -NHNH , ONH2 , 
NHNHA , -NHC ( O ) NH , -NHSO , H , -NHC ( O ) H , _NHCOONHNH ,, -NHC ( O ) NH , NHSO , H , NHC 
-NHC ( O ) OH , -NHOH , SF5 , -NH3 + , SO3 , 15 ( O ) H , -NHCOOOH , ?NHOH , Na , JSF , NHA , 
OPOZH “ , -SCN , ONO2 , RE - substituted or unsubsti SO3 , OPOZH ” , SCN , ONO2 , R? - substituted or 

tuted alkyl , R?E - substituted or unsubstituted heteroalkyl , unsubstituted alkyl , RÓl - substituted or unsubstituted het 
R6E - substituted or unsubstituted cycloalkyl , R6E - substituted eroalkyl , RØ - substituted or unsubstituted cycloalkyl , RØT 
or unsubstituted heterocycloalkyl , R E - substituted or unsub substituted or unsubstituted heterocycloalkyl , RÔ - substi 

tuted stituted aryl , or Rº -- substituted or unsubstituted heteroaryl . 20 unsubstituted aryl , R?I - substituted 
RGE is independently halogen , oxo , CX6E CHX unsubstituted heteroaryl . R is independently halogen , oxo , 
CH , X5 , OCX DE OCH XE , OCHX CHXT CH , X , OCX® OCH_X61 , 
OH , SH , —NH , COOH , CONH , NO , OCHX7 CN , OH , SH , -NH2 , COOH , 

-SOZH , -SO_H , SO NH , -NHNH , ONH2 , CONH , NO2 , SOH , SO H , SO NH , 
-NHCOONHNH , -NHC ( O ) NH – NHSO.H , -NHC 25 -NHNHA , ONH , —NHC ( O ) NHNH , NHC ( O ) NH , 
( OH , -NHC ( O ) OH , NHOH , N3 , -NH3 * , NHSO , H , -NHC ( O ) H , -NHCOOH , NHOH , 
SO3 , OPOZH " , SCN , ONO2 , unsubstituted alkyl , -N , SF3 , NHZ , SO ,, OPO , H- , -SCN , 
unsubstituted heteroalkyl , unsubstituted cycloalkyl , unsub ONO ,, unsubstituted alkyl , unsubstituted heteroalkyl , 
stituted heterocycloalkyl , unsubstituted aryl , or unsubsti unsubstituted cycloalkyl , unsubstituted heterocycloalkyl , 
tuted heteroaryl . In embodiments , R6B is independently 30 unsubstituted aryl , or unsubstituted heteroaryl . In embodi 
hydrogen , halogen , CXÓB . CHX68 . CH , XB , ments , R?C is unsubstituted C , -C4 alkyl . In embodiments , 

OCH XÓB , OCHX6B CN . OH , RC is unsubstituted methyl . In embodiments , RC is unsub 
SH , NH , -NHA , COOH , CONH2 , —NO2 -NO2 , SOZH , stituted tert - butyl . The symbols X64 , X , X , X , XE , 
SO , H , -SONH2 , -NHNH ,, -?NH , –NHC ( 0 ) ) X®F XG , X?H , and XI are independently —F , Cl , Br , 
NHNH , NHC ( O ) NH , NHSO , H , -NHC ( O ) H , 35 or -1 . 
NHCOOOH , NHOH , N. , JSF , NHA , SO , In embodiments , R3 is a polymerase - compatible cleavable 
OPOZH , -SCN , ONO2 , RF - substituted or unsubsti moiety or an - O - polymerase - compatible cleavable moiety ; 

tuted alkyl , R6F - substituted or unsubstituted heteroalkyl , and the polymerase - compatible cleavable moiety is inde 
RF - substituted or unsubstituted cycloalkyl , RF - substituted pendently 
or unsubstituted heterocycloalkyl , RF - substituted or unsub- 40 
stituted aryl , or RF - substituted or unsubstituted heteroaryl . 
R6F is independently halogen , oxo , CX6F CHX6F 
CH_XF , OCXF 3 , OCH X?F , OCHXF CN , 
OH , SH , -NH , COOH , CONH , NO , R6C 
SOZH , SO4H , SO , NH , NHNH , ONH2 , 45 
–NHC ( O ) NHNH , NHCO ) NH – NHSOH , 
( 0 ) H , NHC ( O ) OH , _NHOH , ?N , SFG , NH , * , In embodiments , R64 is independently hydrogen , halogen , 
-S03 -OPOZH_ , SCN , ONO2 , RÓG - substituted or - CX64 CHX64 CH2X $ 4 , OCX643 , -OCH_X64 , 
unsubstituted alkyl , RÓG - substituted or unsubstituted het OCHX64 CN . OH , SH , NH , COOH , 
eroalkyl , RÓG - substituted or unsubstituted cycloalkyl , RØG 50 CONH , NO , SO H , SO H , SO NH2 , 
substituted or unsubstituted heterocycloalkyl , RC - substi -NHNHA , ONH , —NHC ( O ) NHNH , NHC ( O ) NH , 
tuted or unsubstituted aryl , or RG substituted or unsubsti NHSO , H , -NHCOO ) H , -NHC ( O ) OH , -NHOH , 
tuted heteroaryl . RÓG is independently halogen , oxo , -N3 , SFS SF5 , NH3 , S03 , OPOZH ” , -SCN , 
CXG CH , X® OCXG ONO2 , RØD - substituted or unsubstituted alkyl ( e.g. , OCH , NG , OCHXO , OH , -NH2 , 55 C / -C3 , C , -C6 , C , -C4 , or C , -C2 ) , RØD - substituted or unsub 

-COOH , CONH , -SOZH , SO , H , stituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 
SO NH2 , NHNH , ONH2 -NHC ( O ) NHNHA , 4 to 6 membered , 2 to 3 membered , or 4 to 5 membered ) , 

–NHC ( O ) NH , NHSO , H , NHC ( OH , —NHC ( O ) OH , RD - substituted or unsubstituted cycloalkyl ( e.g. , Cz - Cg , 
-NHOH , —N3 , SF5 , NH3 , S03 ; OPOZH- , Cz - C6 , C4 - C6 , or C5 - C6 ) , RØD - substituted or unsubstituted 
SCN , ONO2 , unsubstituted alkyl , unsubstituted het- 60 heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , 

eroalkyl , unsubstituted cycloalkyl , unsubstituted heterocy 4 to 6 membered , 4 to 5 membered , or 5 to 6 membered ) , 
cloalkyl , unsubstituted aryl , or unsubstituted heteroaryl . In RD - substituted or unsubstituted aryl ( e.g. , Co - C1o or phe 
embodiments , RÓA and R6B are combined to form an oxo . In nyl ) , or RD - substituted or unsubstituted heteroaryl ( e.g. , 5 
embodiments , RC is independently hydrogen , halogen , to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . RØD 
CX?? , CHX6C CH , XC , OCX?? , 65 is independently halogen , oxo , CX6D CHX6D 
OCH , X6C CN , ?? , , SH , NH ,, CH , X6D , OCX , _OCH , X , OCHXD2 , CN , 
COOH , -CONH , -SOZH , SO , H , OH , SH , NH2 , COOH , CONH2 , —NO2 , 
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-SOZH , SO , H , SO NH , NHNH , ONH , CH , X6G , OCX6G OCH_XG , OCHX6G CN , 
-NHC ( O ) NHNH , NHC ( O ) NH , NHSO , H , NHC OH , SH , NH , -COOH , CONH ,, -NO ,, 
( O ) H , NHC ( OOH , -NHOH , N3 , SF , -NH3 * , SO2H , SO4H , SO NH , NHNH , ONH2 , 
S03 ; OPOZH " , SCN , ONO2 , R?E - substituted or -NHC ( O ) NHNH , NHC ( O ) NH ,, -NHSO , H , NHC 

unsubstituted alkyl ( e.g. , C. - Cg , C , -C6 , C. - C4 , or C. - C2 ) , 5 ( OH , —NHC ( O ) OH , —NHOH , —N3 , SF5 , SF5 , NH3 , 
RØE - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 SO3 , OPOZH ” , -SCN , ONO ,, unsubstituted alkyl 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 ( e.g. , C - Cg , C.-C. , C , -C4 , or C , -C2 ) , unsubstituted het 
membered , or 4 to 5 membered ) , RØE - substituted or unsub eroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 4 to 6 
stituted cycloalkyl ( e.g. , Cz - C3 , Cz - Co , C4 - C . , or C - C . ) , membered , 2 to 3 membered , or 4 to 5 membered ) , unsub 
R?E - substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 10 stituted cycloalkyl ( e.g. , Cz - Cg , C3 - C6 , C4 - Co , or C5 - C6 ) , 
8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 unsubstituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 
membered , or 5 to 6 membered ) , R6E - substituted or unsub 6 membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 
stituted aryl ( e.g. , C. - C10 or phenyl ) , or RØF - substituted or membered ) , unsubstituted aryl ( e.g. , C. - C10 or phenyl ) , or 
unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 
membered , or 5 to 6 membered ) . R?E is independently 15 membered , or 5 to 6 membered ) . In embodiments , R $ 4 and 
halogen , oxo , CXE 3 , CHXE , CH , X6EOCX , R6B are combined to form an oxo . In embodiments , RC is 
OCH , XE OCHXE CN , OH , SH , -NH2 , independently hydrogen , halogen , CX “ C CHX?C . 
COOH , -CONH , NO , -SOH , SO H , CH , x ° C , OCXÓC , 3 , OCH XÓC , OCHX6C CN , 
SO , NH , -NHNH , JONH , NHC ( O ) NHNH , OH , SH , -NH2 , COOH , CONH , -NO , 
-NHC ( O ) NH , —NHSOH , —NHC ( O ) H , —NHCO ) OH , 20 SO , H , SO , H , SO2NH2 , -NHNH , ONH2 , 
-NHOH , N. , JSFI , NH4 + , JSON , OPO , H " , -NHC ( O ) NHNHA , -NHC ( O ) NH ,, -NHSOH , NHC 

ONO ,, unsubstituted alkyl ( e.g. , C1 - Cg , C -C6 , ( O ) H , NHC ( O ) OH , _NHOH , -NHOH , —N3 , SF5 , -NH3 , 
C , -C4 , or C , -C2 ) , unsubstituted heteroalkyl ( e.g. , 2 to 8 So , + , OPO , H * , -SCN , ONO , ROH - substituted or 
membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 unsubstituted alkyl ( e.g. , C. - Cg , C.-C. , C - C4 , or C. - C2 ) , 
membered , or 4 to 5 membered ) , unsubstituted cycloalkyl 25 ROH - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 
( e.g. , C3 - C8 , C3 - C . , C4 - C . , or C5 - C6 ) , unsubstituted hetero membered , 2 to 6 membered , 4 to 6 membered , 2 to 3 
cycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , 4 to 6 membered , or 4 to 5 membered ) , RH - substituted or unsub 
membered , 4 to 5 membered , or 5 to 6 membered ) , unsub stituted cycloalkyl ( e.g. , Cz - C ,, Cz - C . , C4 - Co , or C - C ) , 
stituted aryl ( e.g. , C. - C10 or phenyl ) , or unsubstituted het ROH - substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 
eroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 to 6 30 8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 
membered ) . In embodiments , RB is independently hydro membered , or 5 to 6 membered ) , R6H - substituted or unsub 
gen , halogen , CXB3 , CH , XB , -OCXB stituted aryl ( e.g. , C. - C10 or phenyl ) , or ROH - substituted or 
OCH_XB , OCHXB CN , OH , SH , -NH , unsubstituted heteroaryl ( e.g. , 5 10 membered , 5 to 9 
COOH , -CONH , -SOZH , SO4H , membered , or 5 to 6 membered ) . RH is independently 
SO , NH , NHNH , LONH , NHC ( O ) NHNH , 35 halogen , OXO , CH , X68 , 
-NHC ( O ) NH , —NHSOH , —NHC ( O ) H , —NHC ( O ) OH , OCXH OCH XH , CN , OH , 
-NHOH , -N2 , SF , —NH , SO , OPO , Hº , SH , NH , COOH , CONH ,, -NO2 , SO2H , 
-SCN , ONO2 , RF - substituted or unsubstituted alkyl SO4H , SONH2 , -NHNHA , -NHC ( O ) 

( e.g. , C , -C2 , C - C . , C. - C4 , or C. - C2 ) , RÓF - substituted or NHNH , -NHC ( O ) NH , -NHSO , H , -NHC ( O ) H , 
unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 40 NHC ( O ) OH , -NHOH , —N3 , NH3 + , S03 ; 
membered , 4 to 6 membered , 2 to 3 membered , or 4 to 5 OPO3H “ , -SCN , -ONO2 , RC - substituted or unsubsti 
membered ) , RF - substituted or unsubstituted cycloalkyl tuted alkyl ( e.g. , C. - Cg , C.-C. , C. - C4 , or C , -C2 ) , RÓ . 
( e.g. , Cz - Cg , Cz - C . , C4 - Cs , or C3 - C ) , RF - substituted or substituted or unsubstituted heteroalkyl ( e.g. , 2 to 8 mem 
unsubstituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to bered , 2 to 6 membered , 4 to 6 membered , 2 to 3 membered , 
6 membered , 4 to 6 membered , 4 to 5 membered , or 5 to 6 45 or 4 to 5 membered ) , RI - substituted or unsubstituted 
membered ) , RØF - substituted or unsubstituted aryl ( e.g. , cycloalkyl ( e.g. , C3 - C ,, Cz - C . , C4 - C . , or C5 - C6 ) , RI - sub 
C6 - C10 or phenyl ) , or RF - substituted or unsubstituted het stituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem 
eroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 to 6 bered , 3 to 6 membered , 4 to 6 membered , 4 to 5 membered , 
membered ) . RF is independently halogen , oxo , or 5 to 6 membered ) , R?I - substituted or unsubstituted aryl 
CHX6F CH_X®F , OCXF " OCH , X6 , 50 ( e.g. , Co - Co or phenyl ) , or R67 - substituted or unsubstituted 
OCHXOF CN , OH , SH , —NH2 , COOH , heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
CONH , SO2H , SO , H , SO NH2 , to 6 membered ) . R ™ is independently halogen , oxo , 
-NHNH , ONH2 , —NHCUONHNH , _NHCO ) NH , CXI , CHX7 CH , X , OCX® " } , OCH , X , 
-NHSO.H , –NHC ( O ) H , NHC ( O ) OH , -NHC ( 0 ) OH , NHOH , OCHX1 CN , OH , SH , -NH2 , COOH , 
-Nz , SF —NH , SO , S03 ; OPOZH ” , SCN , 55 CONH , NO2 , SO2H , SO H , SO NH2 , 
ONO2 , RÓG - substituted or unsubstituted alkyl ( e.g. , -NHNHA , LONH - NHC ( O ) NHNH , NHC ( O ) NH , 

C1 - C8 , C1 - C6 , C1 - C4 , or C1 - C2 ) , RÓG - substituted or unsub -NHSO , H , ?NHC ( O ) H , NHC ( O ) OH , _NHOH , 
stituted heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , N3 , SF5 , -NH3 , SO3 , OPOZH “ , SO " SCN , 
4 to 6 membered , 2 to 3 membered , or 4 to 5 membered ) , ONO ,, unsubstituted alkyl ( e.g. , C1 - C2 , C , -C6 , C1 - C4 , or 
R “ G - substituted or unsubstituted cycloalkyl ( e.g. , Cz - Cg , 60 C1 - C2 ) , unsubstituted heteroalkyl ( e.g. , 2 to 8 membered , 2 
C3 - C6 , C4 - C . , or C3 - C ) , RØG - substituted or unsubstituted to 6 membered , 4 to 6 membered , 2 to 3 membered , or 4 to 
heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , 5 membered ) , unsubstituted cycloalkyl ( e.g. , Cz - Cg , C3 - C6 , 
4 to 6 membered , 4 to 5 membered , or 5 to 6 membered ) , C4 - C . , or Cz - C ) , unsubstituted heterocycloalkyl ( e.g. , 3 to 
RÓG - substituted or unsubstituted aryl ( e.g. , C. - C10 or phe 8 membered , 3 to 6 membered , 4 to 6 membered , 4 to 5 
nyl ) , or RØG - substituted or unsubstituted heteroaryl ( e.g. , 5 65 membered , or 5 to 6 membered ) , unsubstituted aryl ( e.g. , 
to 10 membered , 5 to 9 membered , or 5 to 6 membered ) . ROG Co - C10 or phenyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 
is independently halogen , oxo , CXG membered , 5 to 9 membered , or 5 to 6 membered ) . In 

2 : 

-NO2 , CX6H 31 CHXH 
OCHX6H 

2 : 

3 : 22 2 

ONH2 , 
SF si 

CX6F 
2 . 3 , 

2 . 

NO2 , 
2 , 

2 : 

5 

3 , CHX6G 22 



3 2 . 

2 ) 

OCHF2 , 

6D 
32 22 

6D 
2 , 

OH , 

6B CHF2 , 
2 31 

NH2 , OCHX6B 2 . 30 

US 10,822,653 B1 
93 94 

embodiments , R6C is unsubstituted CZ - C4 alkyl . In embodi nyl ) , or R34 - substituted or unsubstituted heteroaryl ( e.g. , 5 
ments , R6C is unsubstituted methyl . In embodiments , R?C is to 10 membered , 5 to 9 membered , or 5 to 6 membered ) , or 
unsubstituted tert - butyl . The symbols X64 , XB , X6C , XD , OR34 . 
XE , X6F , X66 , X6H , and X “ I are independently —F , C1 , In embodiments , R is independently hydrogen , oxo , 
-Br , or -1 . 5 halogen , CC1z , CBrz , CF3 , C1z , CN , OH , 
In embodiments , R64 is independently hydrogen , halogen , -NH , COOH , CONH2 , —NO2 , SH , SO2H , 
CX64 CHX64 CH , X64 , OCX64 , OCH X64 , —SO H , -SO NH , NHNH3 , ONH , NHC ( O ) 
OCHX64 SH , NH , CN , COOH , -NHCO ) NH , OH , NHNHA , NHSOZH , -NHCO ) H , 

–NHCOOH , NHOH , OCCI ,, OCF , OCBrz , -CONH2 , -NO , SO2H , SO , H , SO NH , 10 OCI , OCHC1 , OCHBr2 , OCHI2 , -NHNH , ONH , NHC ( O ) NHNH , NHC ( O ) NHNH , NHC ( O ) NH , -N3 , SF , NH3 , SO3 , OPO2H , SCN , NHSO , H , NHC ( O ) H , -NHC ( O ) H , NHC ( O ) OH , -NHOH , ONO2 , R34 - substituted or unsubstituted alkyl ( e.g. , N3 , SF , —NH : , SO3 , OPO3H " , SCN , C -C20 , C10 - C20 , C7 - C3 , C.-C. , or C - C4 ) , R34 - substituted ONO , RD - substituted C. - C4 alkyl ( e.g. , RD - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 C1 - Cz alkyl , RD - substituted C -C2 alkyl , or RD - substituted 15 membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 methyl ) or R?D - substituted 2 to 8 membered heteroalkyl membered , or 2 to 4 membered ) , R34 - substituted or unsub ( e.g. , RD - substituted 2 to 6 membered heteroalkyl , RØD . stituted cycloalkyl ( e.g. , Cz - C3 , C3 - C , or C5 - C6 ) , R34 
substituted 2 to 5 membered heteroalkyl , or RØD - substituted substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 
2 to 4 membered heteroalkyl ) . In embodiments , RØD is membered , 3 to 6 membered , or 5 to 6 membered ) , R34 
independently halogen , oxo , CX CHX6D 20 substituted or unsubstituted aryl ( e.g. , C. - C10 , C1o , or phe 
CH , XD , OCX , OCH XD , OCHX CN , nyl ) , or R34 - substituted or unsubstituted heteroaryl ( e.g. , 5 

SH , -NH2 , COOH , CONH , ?NO , to 10 membered , 5 to 9 membered , or 5 to 6 membered ) , or 
—SO , H , SO , H , SO NH , -NHNH , ONH , OR34 . In embodiments , R is independently OR34 . In 
NHCOONHNH , NHC ( O ) NH , NHSO , H , NHC embodiments , R² is independently a reversible terminator 

( 0 ) H , NHCOOOH , NHCOOOH , NHOH , … NG , SF5 , -NH3 + , 25 moiety . 
SO , OPO , H- , -SCN , or - ONO2 . In embodiments , R34 is independently oxo , halogen , CC13 , CC1z , CBrz , 

RB is independently hydrogen , halogen , CX CF3 , C13 , CHC12 , CHBr2 , CHI , 
CH , XB , OCX6B CHX68 . OCH , X08 CH , CI , CH , Br , CH , F , CH , I , CN , OH , 

COOH , CONH , NO , SH , SO , H , CN , SH , NH , OH , SH , COOH , , 
SO H , SO , NH , SO , NH -NHNH2 -NHC ( 0 ) ONH , CONH , -NO , SO , H , SO , H , NHNHA , -NHCUONNH , NHSO , H , -NHC ( O ) H , -NHNH , NH , —NHC ( O ) NHNH2 -NHC ( O ) NHNH , NHC ( O ) NH , -NHCOOOH , -NHOH , OCCl4 , OCF ,, OCBr3 , NHSO , H , -NHC ( O ) H , –NHC ( O ) OH , -NHOH , OCI , OCHCI , OCHBr OCHI , OCHF N3 , SF , NH3 , S03 ; OPOZH ” , SCN , OCH , CI , OCH Br , -OCH , I , OCH F , N3 , -SF3 , ONO2 , RF - substituted C , -C4 alkyl , ( e.g. , RF - substituted 35 NH ,, SO ,, OPO , H- , SCN , ONO2 , R3B - sub C2 - Cz alkyl , RØF - substituted C. - C , alkyl , or RF - substituted stituted or unsubstituted alkyl ( e.g. , C1 - C20 , C10 - C20 , C1 - C8 , methyl ) or RF - substituted 2 to 8 membered heteroalkyl C , -Co , or C.-C. ) , R3B - substituted or unsubstituted het ( e.g. , RF - substituted 2 to 6 membered heteroalkyl , RF eroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 

substituted 2 to 5 membered heteroalkyl , or R6F - substituted membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
2 to 4 membered heteroalkyl ) . In embodiments , RF is 40 membered ) , R3B - substituted or unsubstituted cycloalkyl 
independently halogen , OXO , CHXF ( e.g. , Cz - C8 , C3 - C . , or C5 - C6 ) , R3D - substituted or unsubsti 
CH_XF , OCX6F OCH XF , OCHX6F CN , tuted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
-OH , SH , -NH2 , COOH , CONH2 , -NO2 , membered , or 5 to 6 membered ) , R3B - substituted or unsub 
—SO , H , SO H , SO , NH , NHNH , stituted aryl ( e.g. , C. - C10 , C1o , or phenyl ) , R3 - substituted 
-NHCOONHNH , NHC ( O ) NH , NHSOH , NHC 45 or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 

( O ) H , NHC ( O ) OH , -NHOH , —N3 , SF5 , —NH3 * , membered , or 5 to 6 membered ) , or a polymerase - compat 
-S03 , -OPOZH- , -SCN , or ONO2 . In embodiments , ible cleavable moiety . In embodiments , R34 is independently 

R64 and R are combined to form an oxo . The symbols XÓA , oxo , halogen , CC1z , CBr? , CF ; CIZ , CHCI , 
X®B , XD , and X6F are independently -F , Cl , Br , or CHBr , CHF , CHI , CH , C1 , CH , Br , CH , F , 

-1 . CH , I , OH , COOH , CONH , 
In embodiments , R3 is independently hydrogen , oxo , SH , SO3H , —SOAH , —SO2NH2 , -NHNH2 , 

halogen , CC13 , CC1z , —CBrz , _CF3 , CI , CN , OH , ONH , NHCUONNHNH , -NHCOONH , 
-NH2 COOH , CONH ,, -NO2 , SH , SOZH , -NHSO2H , -NHC ( OH , –NHCONOH , -NHOH , 
SOH , JSO , NH , ?NHNH , LONH , NHCO ) OCC13 , OCF3 , OCBrz , OCI , OCHC1 , 
NHNH , -NHC ( O ) NH , NHSOH , -NHC ( O ) H , 55 OCHBr 2 , OCHI2 , OCHF , OCH CI , OCH , Br , 
NHC ( O ) OH , -NHOH , OCC1z , OCF , OCBr , OCH , I OCH , F - N , SF , NH3 , SO SO3 
OCI3 , OCHCI , OCHBr2 , OCHI , OPOZH " , -SCN , ONO2 , R3B - substituted or unsubsti 
-N , SF , NH , -NH3 , S03 , OPO2H " , —SCN , tuted alkyl ( e.g. , C. - C20 , C10 - C20 , C7 - C2 , C , -C . , or C1 - C4 ) , 
ONO2 , R34 - substituted or unsubstituted alkyl ( e.g. , R3B - substituted or unsubstituted heteroalkyl ( e.g. , 2 to 20 

C1 - C20 , C10 - C20 , C1 - C2 , C , -Co , or CZ - C4 ) , R34 - substituted 60 membered , 8 to 20 membered , 2 to 10 membered , 2 to 8 
or unsubstituted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 6 membered , or 2 to 4 membered ) , R3B 
membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 substituted or unsubstituted cycloalkyl ( e.g. , Cz - Cg , Cz - Co , 
membered , or 2 to 4 membered ) , R34 - substituted or unsub or C - C ) , R3B - substituted or unsubstituted heterocycloalkyl 
stituted cycloalkyl ( e.g. , Cz - C2 , C3 - Co , or C3 - Co ) , R34 ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
substituted or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 65 membered ) , R3B - substituted or unsubstituted aryl ( e.g. , 
membered , 3 to 6 membered , or 5 to 6 membered ) , R34 Co - C10 , C10 , or phenyl ) , or R3B - substituted or unsubstituted 
substituted or unsubstituted aryl ( e.g. , C8 - C10 , C10 , or phe heteroaryl ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
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to 6 membered ) . In embodiments , R34 is independently a able moiety is independently Cz - C allyl ( e.g. , CH 
polymerase - compatible cleavable moiety . CH = CH2 ) . In embodiments , the polymerase - compatible 

R3B is independently oxo , halogen , CC13 , CBrz , cleavable moiety is independently methoxyalkyl ( e.g. , 
CIZ , CHCI CHBr , CHF , CHI , - CH2–0 - CH3 ) . In embodiments , the polymerase - c 

CH , C1 , CH , Br , —CH F , CHI , CN , OH , 5 patible cleavable moiety is independently _CH_N3 . In 
-NH , COOH , ICONH , NO2 , SH , SO2H , embodiments , the polymerase - compatible cleavable moiety 
-SOAH , SO , NH , -NHNH , HONH , NHC ( O ) is independently -NH2 . In embodiments , the polymerase 
NHNH , -NHC ( O ) NH , NHSO2H , -NHC ( O ) H , compatible cleavable moiety is independently —NO2 . In 
-NHCONOH , NHOH , OCC1Z , OCF , OCBrz , embodiments , the polymerase - compatible cleavable moiety 
OCI3 , OCHC12 , OCHC12 , OCHBrz , OCHI , OCHF2 , 10 is independently -CH2N3 . In embodiments , the poly 
OCH , CI , OCH_Br , OCH I , OCHZF , -N3 , SF 5 , merase - compatible cleavable moiety is independently —NH ,, -S03 OPO H- , SCN , ONO ,, R3c - sub 

stituted or unsubstituted alkyl ( e.g. , C. - C20 , C10 - C20 , C - Cg , 
C.-C. , or C , -C4 ) , R3C - substituted or unsubstituted het ON 
eroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 15 
membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
membered ) , R3C - substituted or unsubstituted cycloalkyl 
( e.g. , Cz - C2 , C3 - C . , or C5 - C6 ) , R3C - substituted or unsubsti 
tuted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
membered , or 5 to 6 membered ) , R3C - substituted or unsub- 20 
stituted aryl ( e.g. , Co - C10 , or phenyl ) , or R3C - substi In embodiments , the polymerase - compatible cleavable moi 
tuted or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 ety is independently 
to 9 membered , or 5 to 6 membered ) . 
RC is independently oxo , halogen , CC13 , 
CF3 , C13 , CIZ , CHC1 , CHBr , -CHI , 25 
CH , Cl , CH_Br , —CH F , CHI , CN , OH , 
-NH , COOH , CONH ,, -NO ,, SH , SOZH , 
-SOH , SO NH , NHNH ,, -ONH , NHC ( 0 ) 
NHNH , NHC ( O ) NH , -NHSOZH , -NHCOO ) H , 
-NHCCOOH , _NHOH , OCCI , OCF3 , OCBrz , 30 In embodiments , the polymerase - compatible cleavable moi 
LOCIZ , OCHCI , OCHBr2 , OCHI2 , OCHF ety is independently 
OCH , CI , OCH_Br , OCHI , OCH F , -N3 , SF , 
—NH + , -SO , OPO , H " , -SCN , ONO2 , unsubsti 
tuted alkyl ( e.g. , C1 - C20 , C10 - C20 , C7 - Cg , C , -C . , or CZ - C4 ) , 
unsubstituted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 35 
membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 
membered , or 2 to 4 membered ) , unsubstituted cycloalkyl 
( e.g. , C3 - C3 , Cz - Co , or C5 - C6 ) , unsubstituted heterocy 
cloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 In embodiments , the polymerase - compatible cleavable moi 
membered ) , unsubstituted aryl ( e.g. , C. - C10 , Clo , or phe- 40 ety is independently 
nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
to 9 membered , or 5 to 6 membered ) . 

In embodiments , R is an O - polymerase - compatible 
cleavable moiety . In embodiments , the -polymerase - com 
patible cleavable moiety is independently - ( substituted or 45 
unsubstituted alkylene ) -SS- ( unsubstituted alkyl ) . In 
embodiments , the -polymerase - compatible cleavable moiety 
is independently - ( halo - substituted or unsubstituted C2 - C3 In embodiments , the polymerase - compatible cleavable moi 
alkylene ) -SS- ( unsubstituted C - C4 alkyl ) . ety is independently 

In embodiments , R3 is OR34 . In embodiments , R3 is 50 
OH . In embodiments , R34 is hydrogen . In embodiments , 

R34 is a polymerase - compatible cleavable moiety . In 
embodiments , R34 is a polymerase - compatible cleavable 
moiety including an azido moiety . In embodiments , R3A is a 
polymerase - compatible cleavable moiety including a dithiol 55 
linker . In embodiments , R34 is a polymerase - compatible 
cleavable moiety ; and the polymerase - compatible cleavable In embodiments , the polymerase - compatible cleavable moi 
moiety is independently —CH N3 . ety is independently 

In embodiments , the polymerase - compatible cleavable 
moiety is independently -NH2 , -NH2 , —NO2 , CN , CH3 , 60 
C2 - C . allyl ( e.g. , CH2CH = CH2 ) , methoxyalkyl ( e.g. , 
CHO CH ) , or CH2N3 . In embodiments , the poly 

merase - compatible cleavable moiety is independently SCN . 
-NH2 . In embodiments , the polymerase - compatible cleav 
able moiety is independently —CN . In embodiments , the 65 
polymerase - compatible cleavable moiety is independently In embodiments , the polymerase - compatible cleavable moi 
CHz . In embodiments , the polymerase - compatible cleav ety is independently 

wprow 

wy 

med F * N3 . 

mense 
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In embodiments , R34 is independently - NH2 , CN , 
-CH3 , CZ - C6 allyl ( e.g. , CH2CH = CH2 ) , methoxy 
alkyl ( e.g. , - CH2 CH3 ) , or CH N3 . In embodi 

H3C ments , R34 independently is -NH2 . In embodiments , R34 is 
5 independently CN . In embodiments , R34 is independently 
CHz . In embodiments , R34 is independently C2 - C allyl In embodiments , the polymerase - compatible cleavable moi ( e.g. , CH2CH = CH2 ) . In embodiments , R34 indepen ety is independently dently is methoxyalkyl ( e.g. , CHOCHZ ) . In embodi 
ments , R4 is independently - CH N3 . In embodiments , R34 
is independently 10 

ON 

15 

In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

20 In embodiments , R34 is independently T F N3 . 
F 

mahn { 25 
In embodiments , the polymerase - compatible cleavable moi 
ety is independently 

In embodiments , R34 is independently 
30 

In embodiments , the polymerase - compatible cleavable moi 35 
ety is 

In embodiments , R34 is 

mm 

40 more N3 . 

In embodiments , R34 is In embodiments , the polymerase - compatible cleavable moi 
ety is independently — CHOCHZ . In embodiments , the 
polymerase - compatible cleavable moiety is independently 
-NH2 , CH N3 , 

45 

moment O2N F * N3 . 
50 COR < In embodiments , R34 is independently 

55 mm anyone N3 , SCN , 
SCN . 

I TOT 60 In embodiments , R34 is independently H3C N3 , 

* N3 , or 

65 H3C 

-CH2 - O CHZ . 
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R4 , R6B , and RC are as described herein , including in 
embodiments . 

In embodiments , R34 is independently : 
5 

In embodiments , R34 is independently 
10 

to F N3 . 
F 15 H3C . 

In embodiments , R34 is independently H3C H2 
ma 

20 FHC S van F2HC 
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In embodiments , R34 is independently F3C 
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Cl2HC ' S Cl3C 
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In embodiments , R34 is independently -CH2-0 CHz . In 
embodiments , R34 is independently - NH2 , CH N3 , H2 H2 

H2 
F3C 

02N 35 
C 
H2 H2 
mm mm 

Cl2HC Cl3C . 
H 

40 mm mm 

H3C . 
H3C 

n T 45 

F N3 , SCN , H3C S FH2C F2HC 

S S 

N3 , 50 F3C C 
H2 

S 

N3 , Cl2HC Cl3C ' S 

mm 55 

or FH2C FHC CH2 - O - CHZ . 
In embodiments , R34 is a polymerase - compatible cleav 

able moiety ; and the polymerase - compatible cleavable moi 
ety is independently 

H2 H2 

H2 60 F3C 
H2 H2 mm 

R6A RÓC C12HC Cl3C . 
65 ROB H2 



US 10,822,653 B1 
101 102 

-continued 
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In embodiments , R34 is independently : -continued 
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In embodiments , R34 is independently : 
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-continued -continued 
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In embodiments , R34 is independently In embodiments , R34 is 
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-continued -continued 
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-continued -continued 
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In embodiments , B is a divalent cytosine or a derivative 
thereof , divalent guanine or a derivative thereof , divalent 
adenine or a derivative thereof , divalent thymine or a 

50 derivative thereof , divalent uracil or a derivative thereof , 
divalent hypoxanthine or a derivative thereof , divalent xan 
thine or a derivative thereof , divalent 7 - methylguanine or a 
derivative thereof , divalent 5,6 - dihydrouracil or a derivative 
thereof , divalent 5 - methylcytosine or a derivative thereof , or 

55 divalent 5 - hydroxymethylcytosine or a derivative thereof . 
In embodiments , B is 
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In embodiments , B is a divalent cytosine or a derivative 
thereof . In embodiments , B is a divalent guanine or a 
derivative thereof . In embodiments , B is a divalent adenine In embodiments , L101 is independently a bond , -NH 
or a derivative thereof . In embodiments , B is a divalent C ( O ) - , C ( O ) NH- , -NHC ( O ) , NHC 
thymine or a derivative thereof . In embodiments , B is a ( O ) NH , C ( O ) O … , OC ( O ) - , substituted or unsub 
divalent uracil or a derivative thereof . In embodiments , B is stituted alkylene , substituted or unsubstituted heteroalky a divalent hypoxanthine or a derivative thereof . In embodi lene , substituted or unsubstituted cycloalkylene , substituted ments , B is a divalent xanthine or a derivative thereof . In 
embodiments , B is a divalent 7 - methylguanine or a deriva or unsubstituted heterocycloalkylene , substituted or unsub 
tive thereof . In embodiments , B is a divalent 5,6 - dihydrou stituted arylene , or substituted or unsubstituted het 
racil or a derivative thereof . In embodiments , B is a divalent 20 eroarylene . 
5 - methylcytosine or a derivative thereof . In embodiments , B In embodiments , L101 is a bond , NH , S 
is a divalent 5 - hydroxymethylcytosine or a derivative C ( O ) - , -C ( O ) O- , -OC ( 0 ) -NHC ( O ) C ( O ) 
thereof . NH? , _NHC ( O ) NH? , -NHC ( O ) NH , NHCNH ) NH , C ( S ) , 

In embodiments , B is a divalent cytosine . In embodi substituted or unsubstituted alkylene ( e.g. , C. - C20 , C1 - C203 
ments , B is a divalent guanine . In embodiments , B is a 25 C. - C3 , C.-C. , or C , -C4 ) , substituted or unsubstituted het divalent adenine . In embodiments , B is a divalent thymine . eroalkylene ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 
In embodiments , B is a divalent uracil . In embodiments , B to 10 membered , 2 to 8 membered , 2 to 6 membered , or 2 is a divalent hypoxanthine . In embodiments , B is a divalent 
xanthine . In embodiments , B is a divalent 7 - methylguanine . to 4 membered ) , substituted or unsubstituted cycloalkylene 

( e.g. , C3 - C3 , C3 - C6 , or C5 - C6 ) , substituted or unsubstituted In embodiments , B is a divalent 5,6 - dihydrouracil . In 30 heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 mem embodiments , B is a divalent 5 - methylcytosine . In embodi bered , or 5 to 6 membered ) , substituted or unsubstituted ments , B is a divalent 5 - hydroxymethylcytosine . 
In embodiments , B is independently arylene ( e.g. , C. - C10 , C10 , or phenylene ) , or substituted or 

unsubstituted heteroarylene ( e.g. , 5 to 10 membered , 5 to 9 
membered , or 5 to 6 membered ) . 

In embodiments , L 101 is a bond , NHM , S NH2 
C ( O ) - , -C ( O ) O OC ( O ) -NHC ( 0 ) ) C ( O ) 

-NHCOONH? , -NHC ( NH ) NH , C ( S ) , 
substituted ( e.g. , substituted with a substituent group , size 
limited substituent group , or lower substituent group ) or 

40 unsubstituted alkylene ( e.g. , C. - C20 , C1 - C20 , C7 - C , C , -C6 , 
or C1 - C4 ) , substituted ( e.g. , substituted with a substituent 
group , size - limited substituent group , or lower substituent 
group ) or unsubstituted heteroalkylene ( e.g. , 2 to 20 mem 

In embodiments , B is independently bered , 8 to 20 membered , 2 to 10 membered , 2 to 8 
45 membered , 2 to 6 membered , or 2 to 4 membered ) , substi 

tuted ( e.g. , substituted with a substituent group , size - limited 
substituent group , or lower substituent group ) or unsubsti 
tuted cycloalkylene ( e.g. , Cz - C8 , C3 - C6 , or C5 - C6 ) , substi 
tuted ( e.g. , substituted with a substituent group , size - limited HN 50 substituent group , or lower substituent group ) or unsubsti 
tuted heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 

H2N membered , or 5 to 6 membered ) , substituted ( e.g. , substi 
tuted with a substituent group , size - limited substituent 
group , or lower substituent group ) or unsubstituted arylene 

55 ( e.g. , C. - C10 , C10 , or phenylene ) , or substituted ( e.g. , sub 
In embodiments , B is independently stituted with a substituent group , size - limited substituent 

group , or lower substituent group ) or unsubstituted het 
eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
to 6 membered ) . 

In embodiments , a substituted L 101 ( e.g. , substituted alky 
lene , substituted heteroalkylene , substituted cycloalkylene , 
substituted heterocycloalkylene , substituted arylene , and / or 
substituted heteroarylene ) is substituted with at least one 
substituent group , size - limited substituent group , or lower mhm 65 substituent group ; wherein if the substituted L is substi 
tuted with a plurality of groups selected from substituent 
groups , size - limited substituent groups , and lower substitu 
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ent groups ; each substituent group , size - limited substituent R101 is independently oxo , halogen , —CC13 , CBrz , 
group , and / or lower substituent group may optionally be CF3 , C1z , CN , OH , -NH2 , COOH , CONH2 , 
different . In embodiments , when L101 is substituted , it is -NO2 , SH , —SO3H , —SO4H , SO NH2 , —NHNH2 , 
substituted with at least one substituent group . In embodi ONH , NHCUONNHANH , -NHCOÀNH , 
ments , when L is substituted , it is substituted with at least 5 NHSOH , NHCO ) H , -NHCUO ) OH , -NHOH , 
one size - limited substituent group . In embodiments , when OCC1Z , OCBrz , OCI3 , 
L101 is substituted , it is substituted with at least one lower OCHBr 2 OCHI , OCHF , -N7 , R1014 - substituted 
substituent group . In embodiments , when L101 is substituted , or unsubstituted alkyl ( e.g. , C , -C20 , C1 - C20 , C7 - Cg , C.-C. , 
it is substituted with 1 to 10 substituent groups . In embodi or C , -C4 ) , R101A - substituted or unsubstituted heteroalkyl 
ments , when L is substituted , it is substituted with 1 to 10 10 ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 

membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 size - limited substituent groups . In embodiments , when L membered ) , R1014 - substituted or unsubstituted cycloalkyl is substituted , it is substituted with 1 to 10 lower substituent ( e.g. , Cz - C2 , C3 - Co , or C5 - C6 ) , R 4 - substituted or unsub groups . In embodiments , when L101 is substituted , it is stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
substituted with 1 to 5 substituent groups . In embodiments , 15 membered , or 5 to 6 membered ) , R1014 - substituted or when L101 is substituted , it is substituted with 1 to 5 unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R 
size - limited substituent groups . In embodiments , when L substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 
is substituted , it is substituted with 1 to 5 lower substituent bered , 5 to 9 membered , or 5 to 6 membered ) . 
groups . In embodiments , when L is substituted , it is In embodiments , RIOL is independently - NH2 . In 
substituted with a substituent group . In embodiments , when 20 embodiments , R ! is independently OH . In embodi 

is substituted , it is substituted with a size - limited ments , R101 is independently halogen . In embodiments , R101 
substituent group . In embodiments , when L101 is substituted , is independently CN . In embodiments , R101 is indepen 
it is substituted with a lower substituent group . dently oxo . In embodiments , R10l is independently CFz . 

In embodiments , L101 is a bond , -NH- , -NR101 In embodiments , R is independently COOH . In 
C ( O ) C ( O ) O OC ( O ) -NHC ( O ) - , 25 embodiments , R1ól is independently -CONH ,. In embodi 

-C ( O ) NH NHCUONNH , -NHC ( NH ) NH , ments , R101 is independently -F . In embodiments , R101 is 
CS ) , R101 - substituted or unsubstituted alkylene ( e.g. , independently - Cl . In embodiments , Riºl is independently 
C - C20 , C1 - C20 , C7 - Cg , C.-C. , or C.-C. ) , R101 - substituted Br . In embodiments , R101 is independently —I . 
or unsubstituted heteroalkylene ( e.g. , 2 to 20 membered , 8 to R1014 is independently oxo , halogen , CBrz , 
20 membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 30 CF3 , C13 , CN , OH , -NH2 , -COOH , - CONH2 , 
membered , or 2 to 4 membered ) , R101 -substituted or unsub NO2 , SH , SO2H , SO , H , SO NH2 , -NHNH2 , 
stituted cycloalkylene ( e.g. , Cz - C3 , C3 - C6 , or C5 - C6 ) , R101 NHC ( O ) NHNH , -NHC ( O ) NH , 
substituted or unsubstituted heterocycloalkylene ( e.g. , 3 to 8 NHSO , H , -NHC ( O ) H , _NHC ( O ) OH , -NHC ( O ) OH , NHOH , 
membered , 3 to 6 membered , or 5 to 6 membered ) , R101 OCC1z , OCBrz , OCIZ , OCHC12 , 
substituted or unsubstituted arylene ( e.g. , C. - C10 , C10 , or 35 _OCHBr? , OCHBr , OCHI , OCHF , N3 , R101B - substituted 
phenylene ) , or R101 - substituted or unsubstituted het or unsubstituted alkyl ( e.g. , C7 - C20 , C10 - C20 , C , -C8 , C1 - C6 , 
eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 -substituted or unsubstituted heteroalkyl 
to 6 membered ) . In embodiments , L is a bond . In embodi ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 
ments , LO is -NH— . In embodiments , L101 is membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
NR In embodiments , L ! is S— . In embodi- 40 membered ) , R101B - substituted or unsubstituted cycloalkyl 

ments , L 101 is O. In embodiments , L 101 is C ( O ) . In ( e.g. , C3 - C7 , Cz - Co , or C5 - C6 ) , R ! substituted or unsub 
embodiments , L101 is -C ( O ) O— . In embodiments , L101 is stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
-OC ( O ) — . In embodiments , L101 is –NHCO ) In membered , or 5 to 6 membered ) , R1018 . B - substituted or 
embodiments , L 101 is C ( O ) NH— . In embodiments , L unsubstituted aryl ( e.g. , C8 - C10 , C10 , or phenyl ) , or R101B 
is - NHC ( O ) NH— . In embodiments , L101 is NHC ( NH ) 45 substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 
NH— . In embodiments , L is - C ( S ) . In embodiments , bered , 5 to 9 membered , or 5 to 6 membered ) . 
L is R101 - substituted or unsubstituted C , -C20 alkylene . In RÓB is independently oxo , halogen , CC1z , CBrz , 
embodiments , L 101 is R101 -substituted or unsubstituted 2 to CF3 , C12 , CN , OH , -NH2 , OH , -NH2 , –COOH , - CONH2 , 
20 membered heteroalkylene . In embodiments , L 101 is R101 -NO , SH , SO2H , SO , H , SO NH2 , - NHNH2 , 
substituted or unsubstituted C3 - C , cycloalkylene . In 50 ONH2 , NHC ( O ) NHNH , NHC ( O ) NH , 
embodiments , L 101 is R10 - substituted or unsubstituted 3 to 8 -NHSO.H , NHC ( O ) H , -NHC ( 0 ) H , NHC ( 0 ) OH , -NHOH , 
membered heterocycloalkylene . In embodiments , L101 is OCC13 , OCF3 , OCBrz , OCI , OCHCI , 
R10 - substituted or unsubstituted Co - C10 arylene . In embodi OCHBr2 , -OCHI2 , OCHF2 , OCHF2 , N3 , unsubstituted alkyl 
ments , L101 is R101 - substituted or unsubstituted 5 to 10 ( e.g. , C , -C20 , C10 - C20 , C7 - C3 , C , -C6 , or CZ - C4 ) , unsubsti 
membered heteroarylene . 55 tuted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 mem 

In embodiments , L 101 is ( CH2CH2O ) .— . In embodi bered , 2 to 10 membered , 2 to 8 membered , 2 to 6 mem 
ments , L 101 is CCCH ( OCH , CH2 ) , NHC ( O ) ( CH2 ) . bered , or 2 to 4 membered ) , unsubstituted cycloalkyl ( e.g. , 
( OCH2CH2 ) .— . In embodiments , L 101 is CHCHCH2 Cz - Cg , Cz - Co , or Cz - C ) , unsubstituted heterocycloalkyl 
NHC ( O ) - ( CH2 ) ( OCH CH2 ) 6– . In embodiments , L is ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
CCCH2 — NHC ( O ) - ( CH2 ) . ( OCH_CH2 ) 1– . In embodi- 60 membered ) , unsubstituted aryl ( e.g. , Co - C10 , C10 , or phe 

ments , L101 is CCCH , The symbol a is an integer from nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
0 to 8. In embodiments , a is 1. In embodiments , a is 0. The to 9 membered , or 5 to 6 membered ) . 
symbol b is an integer from 0 to 8. In embodiments , b is 1 In embodiments , R102 and R102a are independently hydro 
or 2. In embodiments , b is an integer from 2 to 8. In gen , halogen , CC13 , CBrz , –CF3 , CIZ , CHCI , 
embodiments , b is 1. The symbol c is an integer from 0 to 65 CHF2 , CHI , CH , CI , CH , Br , CH , F , 
8. In embodiments , c is 3. In embodiments , c is 1. In CH , I , CN , OH , NH2 , -COOH , CONH , 
embodiments , c is 2 . -NO2 , SH , —SO2H , SO4H , —SO2NH2 , —NHNH2 , 
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or C1 - C4 ) , R101B 101 
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CONH , -NHCUONNHNH , -NHC ( O ) NH , least one substituent group . In embodiments , when R102a is 
–NHSOH , NHC ( O ) H , -NHCOOH , _NHOH , substituted , it is substituted with at least one size - limited 
OCC13 , OCBrz , OCIZ , -OCHC12 , substituent group . In embodiments , when R is substi 
OCHBrn , -OCHI , OCHF 29 OCH , C1 , OCH Br , tuted , it is substituted with at least one lower substituent 
OCH I , OCH F , — N3 , SF5 , substituted ( e.g. , substi- 5 group . In embodiments , when RI is substituted , it is 

tuted with a substituent group , a size - limited substituent substituted with 1 to 10 substituent groups . In embodiments , 
group , or lower substituent group ) or unsubstituted alkyl when R102a is substituted , it is substituted with 1 to 10 
( e.g. , C. - Cg , C.-C. , C. - C4 , or C - C2 ) , substituted ( e.g. , size - limited substituent groups . In embodiments , when 
substituted with a substituent group , a size - limited substitu R102a is substituted , it is substituted with 1 to 10 lower 
ent group , or lower substituent group ) or unsubstituted 10 substituent groups . In embodiments , when R102a is substi 
heteroalkyl ( e.g. , 2 to 8 membered , 2 to 6 membered , 4 to 6 tuted , it is substituted with 1 to 5 substituent groups . In 
membered , 2 to 3 membered , or 4 to 5 membered ) , substi embodiments , when R1 102a is substituted , it is substituted 
tuted ( e.g. , substituted with a substituent group , a size with 1 to 5 size - limited substituent groups . In embodiments , 
limited substituent group , or lower substituent group ) or when R102a is substituted , it is substituted with 1 to 5 lower 
unsubstituted cycloalkyl ( e.g. , Cz - Cg , C3 - C6 , C4 - Co , or 15 substituent groups . In embodiments , when RB is substi 
C5 - C6 ) , substituted ( e.g. , substituted with a substituent tuted , it is substituted with a substituent group . In embodi 
group , a size - limited substituent group , or lower substituent ments , when R10 is substituted , it is substituted with a 
group ) or unsubstituted heterocycloalkyl ( e.g. , 3 to 8 mem size - limited substituent group . In embodiments , when R 
bered , 3 to 6 membered , 4 to 6 membered , 4 to 5 membered , is substituted , it is substituted with a lower substituent 
or 5 to 6 membered ) , substituted ( e.g. , substituted with a 20 group . 
substituent group , a size - limited substituent group , or lower In embodiments , L103 is independently a bond , -?? 
substituent group ) or unsubstituted aryl ( e.g. , Co - C10 or 0 -C ( O ) - , C ( O ) NH , NHC ( O ) , NHC 
phenyl ) , or substituted ( e.g. , substituted with a substituent ( O ) NH— , -C ( O ) O- , -OC ( O ) - , substituted or unsub 
group , a size - limited substituent group , or lower substituent stituted alkylene , substituted or unsubstituted heteroalky 
group ) or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 25 lene , substituted or unsubstituted cycloalkylene , substituted 
5 to 9 membered , or 5 to 6 membered ) . or unsubstituted heterocycloalkylene , substituted or unsub 

In embodiments , a substituted R102 ( e.g. , substituted stituted arylene , or substituted or unsubstituted het 
alkyl , substituted heteroalkyl , substituted cycloalkyl , substi eroarylene . 
tuted heterocycloalkyl , substituted aryl , and / or substituted In embodiments , L 103 is a bond , S 
heteroaryl ) is substituted with at least one substituent group , 30 C ( O ) - , -C ( O ) O , OC ( 0 ) -NHC ( O ) C ( O ) 
size - limited substituent group , or lower substituent group ; -NHC ( O ) NH , -NHC ( NH ) NH , -C ( S ) — , 
wherein if the substituted R is substituted with a plurality substituted or unsubstituted alkylene ( e.g. , C , -C20 , C10 - C20 , 
of groups selected from substituent groups , size - limited C , -C3 , C2 - Co , or C , -C4 ) , substituted or unsubstituted het 
substituent groups , and lower substituent groups ; each sub eroalkylene ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 
stituent group , size - limited substituent group , and / or lower 35 to 10 membered , 2 to 8 membered , 2 to 6 membered , or 2 
substituent group may optionally be different . In embodi to 4 membered ) , substituted or unsubstituted cycloalkylene 
ments , when R102 is substituted , it is substituted with at least ( e.g. , C3 - C8 , C3 - C . , or C5 - C6 ) , substituted or unsubstituted 
one substituent group . In embodiments , when R102 is sub heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 mem 
stituted , it is substituted with at least one size - limited bered , or 5 to 6 membered ) , substituted or unsubstituted 
substituent group . In embodiments , when R102 is substituted , 40 arylene ( e.g. , C. - C10 , C10 , or phenylene ) , or substituted or 
it is substituted with at least one lower substituent group . In unsubstituted heteroarylene ( e.g. , 5 to 10 membered , 5 to 9 
embodiments , when R is substituted , it is substituted with membered , or 5 to 6 membered ) . 
1 to 10 substituent groups . In embodiments , when R ! is In embodiments , L 103 is a bond , NH , S , 
substituted , it is substituted with 1 to 10 size - limited sub C ( O ) - , -C ( O ) O OC ( O ) -NHC ( O ) … , C ( O ) 
stituent groups . In embodiments , when R102 is substituted , it 45 NH— , -NHC ( O ) NH , -NHC ( NH ) NH , C ( S ) , 
is substituted with 1 to 10 lower substituent groups . In substituted ( e.g. , substituted with a group , size - limited sub 
embodiments , when R1 is substituted , it is substituted with stituent group , or lower substituent group ) or unsubstituted 
1 to 5 substituent groups . In embodiments , when R is alkylene ( e.g. , C. - C20 , C1 - C20 , C. - C3 , C , -C , or C - Cd ) , 
substituted , it is substituted with 1 to 5 size - limited sub substituted ( e.g. , substituted with a group , size - limited sub 
stituent groups . In embodiments , when R is substituted , it 50 stituent group , or lower substituent group ) or unsubstituted 
is substituted with 1 to 5 lower substituent groups . In heteroalkylene ( e.g. , 2 to 20 membered , 8 to 20 membered , 
embodiments , when R102 is substituted , it is substituted with 2 to 10 membered , 2 to 8 membered , 2 to 6 membered , or 
a substituent group . In embodiments , when R ! is substi 2 to 4 membered ) , substituted ( e.g. , substituted with a group , 
tuted , it is substituted with a size - limited substituent group . size - limited substituent group , or lower substituent group ) or 
In embodiments , when R1 is substituted , it is substituted 55 unsubstituted cycloalkylene ( e.g. , Cz - Cg , C3 - Co , or C5 - C6 ) , 
with a lower substituent group . substituted ( e.g. , substituted with a group , size - limited sub 

In embodiments , a substituted R102a ( e.g. , substituted stituent group , or lower substituent group ) or unsubstituted 
alkyl , substituted heteroalkyl , substituted cycloalkyl , substi heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 mem 
tuted heterocycloalkyl , substituted aryl , and / or substituted bered , or 5 to 6 membered ) , substituted ( e.g. , substituted 
heteroaryl ) is substituted with at least one substituent group , 60 with a group , size - limited substituent group , or lower sub 
size - limited substituent group , or lower substituent group ; stituent group ) or unsubstituted arylene ( e.g. , C. - C10 , C10 , or 
wherein if the substituted R102a is substituted with a plurality phenylene ) , or substituted ( e.g. , substituted with a group , 
of groups selected from substituent groups , size - limited size - limited substituent group , or lower substituent group ) or 
substituent groups , and lower substituent groups ; each sub unsubstituted heteroarylene ( e.g. , 5 to 10 membered , 5 to 9 
stituent group , size - limited substituent group , and / or lower 65 membered , or 5 to 6 membered ) . 
substituent group may optionally be different . In embodi In embodiments , a substituted L 103 ( e.g. , substituted alky 

is substituted , it is substituted with at lene , substituted heteroalkylene , substituted cycloalkylene , 
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substituted heterocycloalkylene , substituted arylene , and / or 
substituted heteroarylene ) is substituted with at least one 
substituent group , size - limited substituent group , or lower 
substituent group ; wherein if the substituted L 103 is substi 
tuted with a plurality of groups selected from substituent 5 
groups , size - limited substituent groups , and lower substitu 
ent groups ; each substituent group , size - limited substituent 
group , and / or lower substituent group may optionally be In embodiments , L 103 is - ( unsubstituted phenylene ) -C ( O ) 
different . In embodiments , when L " 103 is substituted , it is NH— . In embodiments , L 103 is 
substituted with at least one substituent group . In embodi 
ments , when L is substituted , it is substituted with at least 
one size - limited substituent group . In embodiments , when 
L is substituted , it is substituted with at least one lower 
substituent group . In embodiments , when L 103 is substituted , 
it is substituted with 1 to 10 substituent groups . In embodi 
ments , when L is substituted , it is substituted with 1 to 10 
size - limited substituent groups . In embodiments , when L103 
is substituted , it is substituted with 1 to 10 lower substituent In embodiments , L 103 is - unsubstituted phenylene ) -NHC groups . In embodiments , when L103 is substituted , it is 20 ( 0 ) — . In embodiments , L 103 is substituted with 1 to 5 substituent groups . In embodiments , 
when L103 is substituted , it is substituted with 1 to 5 
size - limited substituent groups . In embodiments , when L 
is substituted , it is substituted with 1 to 5 lower substituent 
groups . In embodiments , when L1 is substituted , it is 25 
substituted with a substituent group . In embodiments , when 

is substituted , it is substituted with a size - limited 
substituent group . In embodiments , when L103 is substituted , 
it is substituted with a lower substituent group . 

In embodiments , L103 is a bond , -NR The symbol d is an integer from 0 to 8. In embodiments , d 
–S? , C ( O ) - , C ( O ) O , OC ( 0 ) _ , _ NHC ( O ) is 3. In embodiments , d is 2. In embodiments , d is 1. In 
-C ( O ) NH ” , -NHC ( O ) NH , NHC ( NH ) NH , embodiments , d is 0 . 
C ( S ) , R103 - substituted or unsubstituted alkylene ( e.g. , R103 is independently oxo , halogen , CClz , CBrz , 

C1 - C20 , C10 - C20 , C1 - C2 , C , -C . , or C.-C. ) , R103 - substituted CF3 , C1z , CN , OH , -NH2 , COOH , 
or unsubstituted heteroalkylene ( e.g. , 2 to 20 membered , 8 to 35 —NO2 , SH , SO H , SO , H , SO NH2 , -NHNH , 
20 membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 ONH2 , -NHCOONHNH , -NHC ( O ) NH , 
membered , or 2 to 4 membered ) , R 103 - substituted or unsub NHSO H , -NHC ( 0 ) H , -NHCONOH , NHOH , 
stituted cycloalkylene ( e.g. , Cz - C3 , C3 - C6 , or C5 - C6 ) , R103 . OCC13 , OCF3 , OCBrz , OCHC12 , 
substituted or unsubstituted heterocycloalkylene ( e.g. , 3 to 8 OCHBrz , OCHI ,, OCHF , N3 , R103A - substituted 
membered , 3 to 6 membered , or 5 to 6 membered ) , R 40 or unsubstituted alkyl ( e.g. , C , -C20 , C10 - C20 , C , -C8 , C1 - Co , 
substituted or unsubstituted arylene ( e.g. , C. - C10 , C10 , or or C , -C4 ) , R ! 4 - substituted or unsubstituted heteroalkyl 
phenylene ) , or R 103 - substituted or unsubstituted het ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 
eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
to 6 membered ) . In embodiments , L is a bond . In embodi membered ) , R103A - substituted or unsubstituted cycloalkyl 
ments , L103 is — NH— In embodiments , L 103 is 45 ( e.g. , Cz - C3 , C3 - C6 , or C5 - C6 ) , R103A - substituted or unsub 

In embodiments , L 103 is S— . In embodi stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
is 0 % . In embodiments , L 103 is - C ( O ) . In membered , or 5 to 6 membered ) , R1034 BA - substituted or 

embodiments , L is C ( 0 ) 0— . In embodiments , L 103 is unsubstituted aryl ( e.g. , C8 - C10 , C10 , or phenyl ) , or R 
OC ( O ) — . In embodiments , L103 is —NHC ( O ) In substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 

embodiments , L 103 is - C ( O ) NH— . In embodiments , L 103 50 bered , 5 to 9 membered , or 5 to 6 membered ) . 
is — NHC ( O ) NH— . In embodiments , L103 is - NHC ( NH ) In embodiments , R103 is independently -NH2 . In 
NH— . In embodiments , L103 is C ( S ) . In embodiments , embodiments , R103 is independently OH . In embodi 
L 103 is R103 - substituted or unsubstituted C -C20 alkylene . In ments , R10 % is independently halogen . In embodiments , R103 
embodiments , L 103 is R103 - substituted or unsubstituted 2 to is independently — CN . In embodiments , R103 is indepen 
20 membered heteroalkylene . In embodiments , L 103 55 dently oxo . In embodiments , R103 is independently - CF , 
substituted or unsubstituted C3 - C , cycloalkylene . In In embodiments , R103 is independently -COOH . In 
embodiments , L ! is R102 103 - substituted or unsubstituted 3 to embodiments , R103 is independently CONH2 . In embodi 
8 membered heterocycloalkylene . In embodiments , L 103 is ments , R is independently —F . In embodiments , R is 
R103 - substituted or unsubstituted C8 - C10 arylene . In independently - Cl . In embodiments , R103 is independently 
embodiments , L is unsubstituted phenylene . In embodi- 60 Br . In embodiments , R103 is independently —I . 
ments , L 103 is R103 - substituted or unsubstituted 5 to 10 R1034 is independently oxo , halogen , CC1z , CBrz , 
membered heteroarylene . CF3 , C3 , CN , OH , -NH2 , OH , -NH2 , COOH , CONH2 , 

In embodiments , Lº 03 is – ( CH2CH2O ) .. In embodi NO2 , SH , SO , H , SO , H , SO NH2 , -NHNH , 
is ( CH200 . In embodiments , L is ONH2 , -NHCOONHNH , -NHC ( O ) NH , 

- ( CH ) . In embodiments , L103 is ( CH ) . NH— . In 65 -NHSO H , -NHC ( O ) H , NHC ( O ) OH , NHOH , 
embodiments , L 103 is - ( unsubstituted phenylene ) - . In OCC1 , OCI , OCHCI , 
embodiments , L 103 -OCHBr2 , OCHI2 , OCHF2 , N3 , R103B - substituted 
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or unsubstituted alkyl ( e.g. , C1 - C20 , C10 - C20 , C1 - C8 , C1 - C6 , tuted with a substituent group , size - limited substituent 
B - substituted or unsubstituted heteroalkyl group , or lower substituent group ) or unsubstituted arylene 

( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 ( e.g. , C. - C10 , C10 , or phenylene ) , or substituted ( e.g. , sub 
membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 stituted with a substituent group , size - limited substituent 
membered ) , R103B - substituted or unsubstituted cycloalkyl 5 group , or lower substituent group ) or unsubstituted het 
( e.g. , Cz - C3 , C3 - C . , or Cz - C . ) , R103B - substituted or unsub eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 to 6 membered ) . 
membered , or 5 to 6 membered ) , R103B - substituted or In embodiments , a substituted L ( e.g. , substituted alky 
unsubstituted aryl ( e.g. , Co - C10 , C10 , or phenyl ) , or R103B lene , substituted heteroalkylene , substituted cycloalkylene , 
substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 10 substituted heterocycloalkylene , substituted arylene , and / or 
bered , 5 to 9 membered , or 5 to 6 membered ) . substituted heteroarylene ) is substituted with at least one 
R1 103B is independently oxo , halogen , CC13 , CBrz , substituent group , size - limited substituent group , or lower 
CF3 , C13 , CN , -OH , -NH2 , -COOH , CONH , substituent group ; wherein if the substituted L is substi 
-NO2 , SH , SO , H , SO , H , SO2NH2 , -NHNH ,, tuted with a plurality of groups selected from substituent 
ONH , -NHC ( O ) NHNH , NHC ( O ) NH2 , 15 groups , size - limited substituent groups , and lower substitu 
-NHSO , H , -NHC ( O ) H , NHCONOH , _NHOH , ent groups ; each substituent group , size - limited substituent 
OCC13 , OCF3 , OCBrz , OCI , OCHC12 , group , and / or lower substituent group may optionally be 
OCHBr -OCHI , OCHF2 , N3 , unsubstituted alkyl different . In embodiments , when L104 is substituted , it is 

( e.g. , C1 - C20 , C10 - C20 , C7 - Cg , C7 - C . , or C , -C4 ) , unsubsti substituted with at least one substituent group . In embodi 
tuted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 mem- 20 ments , when L 104 is substituted , it is substituted with at least 
bered , 2 to 10 membered , 2 to 8 membered , 2 to 6 mem one size - limited substituent group . In embodiments , when 
bered , or 2 to 4 membered ) , unsubstituted cycloalkyl ( e.g. , L 104 is substituted , it is substituted with at least one lower 
Cz - Cs , Cz - Co , or Cz - C ) , unsubstituted heterocycloalkyl substituent group . In embodiments , when L 104 is substituted , 
( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 it is substituted with 1 to 10 substituent groups . In embodi 
membered ) , unsubstituted aryl ( e.g. , Co - C10 , C10 , or phe- 25 ments , when L is substituted , it is substituted with 1 to 10 
nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 size - limited substituent groups . In embodiments , when L 
to 9 membered , or 5 to 6 membered ) . is substituted , it is substituted with 1 to 10 lower substituent 

In embodiments , L104 is independently a bond , NH— , groups . In embodiments , when L104 is substituted , it is 
0 -C ( O ) - , C ( O ) NH? , -NHC ( O ) , NHC substituted with 1 to 5 substituent groups . In embodiments , 

( ONH C ( O ) O- , -OC ( O ) - , substituted or unsub- 30 when L104 is substituted , it is substituted with 1 to 5 
stituted alkylene , substituted or unsubstituted heteroalky size - limited substituent groups . In embodiments , when L 
lene , substituted or unsubstituted cycloalkylene , substituted is substituted , it is substituted with 1 to 5 lower substituent 
or unsubstituted heterocycloalkylene , substituted or unsub groups . In embodir its , when L104 is substituted , it is 
stituted arylene , or substituted or unsubstituted het substituted with a substituent group . In embodiments , when 
eroarylene . 35 L is substituted , it is substituted with a size - limited 

In embodiments , L is a bond , —NH — , — S 0 substituent group . In embodiments , when L is substituted , 
-C ( 0 ) , C ( O ) O , OC ( O ) , NHC ( O ) C ( O ) it is substituted with a lower substituent group . 
NH? , NHC ( O ) NH , -NHC ( NH ) NH- , C ( S ) , In embodiments , L 104 is a bond , 
substituted or unsubstituted alkylene ( e.g. , C1 - C20 , C10 - C20 , S— , -C ( O ) - , C ( O ) 0 OC ( 0 ) , NHC ( 0 ) , 
C , -Cg , C , -C6 , or CZ - C4 ) , substituted or unsubstituted het- 40 C ( O ) NH , -NHC ( O ) NH? , -NHC ( NHNH , 
eroalkylene ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 C ( S ) , R104 - substituted or unsubstituted alkylene ( e.g. , 
to 10 membered , 2 to 8 membered , 2 to 6 membered , or 2 C , -C20 , C10 - C20 , C , -C3 , C , -Co , or CZ - C4 ) , R104 - substituted 
to 4 membered ) , substituted or unsubstituted cycloalkylene or unsubstituted heteroalkylene ( e.g. , 2 to 20 membered , 8 to 
( e.g. , Cz - C2 , C3 - C . , or C5 - C6 ) , substituted or unsubstituted 20 membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 
heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 mem- 45 membered , or 2 to 4 membered ) , R104 - substituted or unsub 
bered , or 5 to 6 membered ) , substituted or unsubstituted stituted cycloalkylene ( e.g. , Cz - Cg , Cz - C6 , or C5 - C6 ) , R104 
arylene ( e.g. , Co - C10 , C10 , or phenylene ) , or substituted or substituted or unsubstituted heterocycloalkylene ( e.g. , 3 to 8 
unsubstituted heteroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , 3 to 6 membered , or 5 to 6 membered ) , R104 
membered , or 5 to 6 membered ) . substituted or unsubstituted arylene ( e.g. , C. - C10 , C10 , or 

In embodiments , L is a bond , -NH- , -S— , 0- , 50 phenylene ) , or R104 - substituted or unsubstituted het 
-C ( O ) - , C ( O ) O- , OC ( O ) , NHCO ) - , C ( O ) eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 
NH? , LNHC ( O ) NH , NHC ( NH ) NH , -NHC ( NH ) NH , C ( S ) , to 6 membered ) . In embodiments , L 104 is a bond . In embodi 
substituted ( e.g. , substituted with a substituent group , size is —NH— . In embodiments , L104 is 
limited substituent group , or lower substituent group ) or In embodiments , L 104 is S— . In embodi 
unsubstituted alkylene ( e.g. , C7 - C20 , C10 - C20 , C , -Cg , C.-C. , 55 ments , L 104 * is O— . In embodiments , L 104 is -C ( O ) . In 
or C1 - C4 ) , substituted ( e.g. , substituted with a substituent embodiments , L104 is -C ( ) O- . In embodiments , L is 
group , size - limited substituent group , or lower substituent OC ( O ) . In embodiments , L104 is - NHC ( O ) . In 
group ) or unsubstituted heteroalkylene ( e.g. , 2 to 20 mem embodiments , L 104 is -C ( O ) NH— . In embodiments , L 
bered , 8 to 20 membered , 2 to 10 membered , 2 to 8 is —NHC ( O ) NH— . In embodiments , L104 is NHC ( NH ) 
membered , 2 to 6 membered , or 2 to 4 membered ) , substi- 60 NH— . In embodiments , L104 is - C ( S ) . In embodiments , 
tuted ( e.g. , substituted with a substituent group , size - limited is R 4 - substituted or unsubstituted C -C20 alkylene . In 
substituent group , or lower substituent group ) or unsubsti embodiments , L104 is R104 - substituted or unsubstituted 2 to 
tuted cycloalkylene ( e.g. , Cz - Cg , Cz - Co , or Cz - C . ) , substi 20 membered heteroalkylene . In embodiments , L 104 is R104 . 
tuted ( e.g. , substituted with a substituent group , size - limited substituted or unsubstituted C3 - Cg cycloalkylene . In 
substituent group , or lower substituent group ) or unsubsti- 65 embodiments , L104 is R104 - substituted or unsubstituted 3 to 
tuted heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 8 membered heterocycloalkylene . In embodiments , L 104 is 
membered , or 5 to 6 membered ) , substituted ( e.g. , substi + -substituted or unsubstituted C8 - C10 arylene . In 
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embodiments , L104 is unsubstituted phenylene . In embodi independently Cl . In embodiments , R104 is independently 
ments , L104 is R104 - substituted or unsubstituted 5 to 10 Br . In embodiments , R104 is independently —I . 
membered heteroarylene . R10 is independently oxo , halogen , — CC13 , —CBrz , 

In embodiments , L104 is- ( CH2CH2O ) .— . In embodi CF3 , — CI3 , — CN , OH , -NH2 , –COOH , CONH2 , 
is ( CH2O ) .— . In embodiments , L104 is 5 NO2 , SH , SO2H , SO_H , SO NH2 , - NHNH ,, 

( CH2 ) 2- . In embodiments , L104 is ( CH2 ) 2NH— . In ONH2 , -NHC ( O ) NHANH , NHCONH , 
-NHSOZH , -NHC ( O ) H , -NHC ( O ) OH , -NHOH , embodiments , L 104 is - ( unsubstituted phenylene ) - . In 

embodiments , L OCC13 , OCBr3 , OCI3 , OCHCI , 
OCHBr2 , -OCHI2 , OCHF2 , N3 , R104B - substituted 

10 or unsubstituted alkyl ( e.g. , C , -C20 , C10 - C20 , C1 - C8 , C1 - C6 , 
or CZ - C4 ) , R104B - substituted or unsubstituted heteroalkyl 
( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 
membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
membered ) , R104B - substituted or unsubstituted cycloalkyl 

15 ( e.g. , C3 - C2 , C3 - C . , or C5 - C6 ) , R 104B - substituted or unsub 
stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 
membered , or 5 to 6 membered ) , R1048 -substituted or 

In embodiments , L104 is - ( unsubstituted phenylene ) -C ( O ) unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R 
NH— . In embodiments , L 104 is substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 

20 bered , 5 to 9 membered , or 5 to 6 membered ) . 
R104B is independently oxo , halogen , CC1Z , CBrz , 
CF3 , C13 , CN , OH , -NH2 , COOH , CONH2 , 

SH , SO , H , SO , H , SO NH2 , -NHNHA , 
ONH , -NHC ( O ) NHANH , -NHC ( O ) NH , 
-NHSOH , ?NHC ( 0 ) H , -NHCOOH , -NHOH , 
OCC13 , OCF , OCBrz , OCI3 , OCHCI 
OCHBr2 , -OCHI2 , -OCHF2 , OCHF2 , N3 , unsubstituted alkyl 

( e.g. , C. - C20 , C1 - C20 , C - Cg , C.-C. , or C - C4 ) , unsubsti In embodiments , L104 is - ( unsubstituted phenylene ) -NHC tuted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 mem ( 0 ) . In embodiments , L104 is 30 bered , 2 to 10 membered , 2 to 8 membered , 2 to 6 mem 
bered , or 2 to 4 membered ) , unsubstituted cycloalkyl ( e.g. , 
Cz - Cg , Cz - Co , or C5 - C6 ) , unsubstituted heterocycloalkyl 
( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
membered ) , unsubstituted aryl ( e.g. , C. - C10 , C10 , or phe 

35 nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
to 9 membered , or 5 to 6 membered ) . 

In embodiments , L is independently a bond , -?? 
5 , C ( O ) - , C ( O ) NH , NHC ( O ) , NHC 

The symbol e is an integer from 0 to 8. In embodiments , e ( O ) NH— , -C ( O ) O- , -OC ( O ) — , substituted or unsub 
is 3. In embodiments , e is 1. In embodiments , e is 2 . 40 stituted alkylene , substituted or unsubstituted heteroalky 
R1 is independently oxo , halogen , — CC1z , lene , substituted or unsubstituted cycloalkylene , substituted 
CF3 , CIZ , - CN , -OH , -NH2 , -COOH , CONH2 , or unsubstituted heterocycloalkylene , substituted or unsub 
-NO SH , SO2H , -SO_H , SO NH , NHNH , stituted arylene , or substituted or unsubstituted het 
ONH , NHC ( O ) NHNH , -NHC ( O ) NH , eroarylene . 
-NHSOZH , In embodiments , L 105 is a bond , NHC ( O ) H , LNHC ( O ) OH , ?NHOH , -NH , S? , 
OCC1z , C ( O ) OCBrz , OCI , OCHC1 , C ( O ) - , CO ) O- , OC ( O ) , — NHC ( O ) 

NH— , -NHCOONH -NHC ( NH ) NH , OCHF , N3 , R1044 - substituted -OCHBr2 , OCHI , C ( S ) 
substituted or unsubstituted alkylene ( e.g. , C , -C20 , C1 - C20 , or unsubstituted alkyl ( e.g. , C. - C20 , C1 - C20 , C7 - C9 , C1 - C6 , C , -Cg , C.-C. , or C , -C4 ) , substituted or unsubstituted het or C - C4 ) , R1044 - substituted or unsubstituted heteroalkyl 50 eroalkylene ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 to 10 membered , 2 to 8 membered , 2 to 6 membered , or 2 membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 to 4 membered ) , substituted or unsubstituted cycloalkylene membered ) , R ! 1044 - substituted or unsubstituted cycloalkyl ( e.g. , C3 - C8 , C3 - Co , or C3 - C . ) , substituted or unsubstituted ( e.g. , Cz - C2 , C3 - C . , or C3 - Co ) , R A - substituted or unsub heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 mem 

stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 55 bered , or 5 to 6 membered ) , substituted or unsubstituted 
membered , or 5 to 6 membered ) , R1044 - substituted or arylene ( e.g. , C. - C10 , C10 , or phenylene ) , or substituted or 
unsubstituted aryl ( e.g. , C6 - C10 , C10 , or phenyl ) , or R1044 unsubstituted heteroarylene ( e.g. , 5 to 10 membered , 5 to 9 
substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem membered , or 5 to 6 membered ) . 
bered , 5 to 9 membered , or 5 to 6 membered ) . In embodiments , L is a bond , —NH— , S O 

In embodiments , R104 is independently —NH ,. In 60 C ( O ) - , -C ( O ) O- , -OC ( O ) - , -NHC ( O ) - , -C ( O ) 
embodiments , R104 is independently OH . In embodi NH? , NHCOONH- , NHC ( NHÍNH , NHCNH ) NH C ( S ) 
ments , R104 is independently halogen . In embodiments , R104 substituted ( e.g. , substituted with a substituent group , size 
is independently CN . In embodiments , R104 is indepen limited substituent group , or lower substituent group ) or 
dently oxo . In embodiments , R is independently —CF3 . unsubstituted alkylene ( e.g. , C. - C20 , C10 - C20 , C.-C. , C.-C. , 
In embodiments , R104 is independently COOH . In 65 or C1 - C4 ) , substituted ( e.g. , substituted with a substituent 
embodiments , R104 is independently CONH2 . In embodi group , size - limited substituent group , or lower substituent 
ments , R104 is independently F. In embodiments , R104 is group ) or unsubstituted heteroalkylene ( e.g. , 2 to 20 mem 
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bered , 8 to 20 membered , 2 to 10 membered , 2 to 8 is NHC ( O ) NH . In embodiments , L'O5 is _NHC ( NH ) 
membered , 2 to 6 membered , or 2 to 4 membered ) , substi NH In embodiments , L105 is C ( S ) . In embodiments , 
tuted ( e.g. , substituted with a substituent group , size - limited L ! -substituted or unsubstituted C , -C20 alkylene . In 
substituent group , or lower substituent group ) or unsubsti embodiments , L105 is R105 - substituted or unsubstituted 2 to 
tuted cycloalkylene ( e.g. , Cz - C3 , C3 - C . , or C5 - C6 ) , substi- 5 20 membered heteroalkylene . In embodiments , L 105 is oxo 
tuted ( e.g. , substituted with a substituent group , size - limited substituted 2 to 20 membered heteroalkylene . In embodi 
substituent group , or lower substituent group ) or unsubsti ments , L105 is R105 - substituted or unsubstituted C3 - C , 
tuted heterocycloalkylene ( e.g. , 3 to 8 membered , 3 to 6 cycloalkylene . In embodiments , L105 is R105 - substituted or 
membered , or 5 to 6 membered ) , substituted ( e.g. , substi unsubstituted 3 to 8 membered heterocycloalkylene . In 
tuted with a substituent group , size - limited substituent 10 embodiments , L ' is oxo - substituted 3 to 8 membered 
group , or lower substituent group ) or unsubstituted arylene heterocycloalkylene . In embodiments , L105 is R105 - substi 
( e.g. , C. - C10 , C10 , or phenylene ) , or substituted ( e.g. , sub tuted or unsubstituted Co - C10 arylene . In embodiments , L 
stituted with a substituent group , size - limited substituent is R10S - substituted or unsubstituted 5 to 10 membered 
group , or lower substituent group ) or unsubstituted het heteroarylene . In embodiments , L 105 is oxo - substituted 5 to 
eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 15 10 membered heteroarylene . 
to 6 membered ) . In embodiments , Llos is- ( CH2CH2O ) , – . In embodi 

In embodiments , a substituted L ( e.g. , substituted alky ments , L105 is ( CH20 , In embodiments , L 105 is 
lene , substituted heteroalkylene , substituted cycloalkylene , ( CH2 ) . In embodiments , L 105 is ( CH2 ) NH— . In 
substituted heterocycloalkylene , substituted arylene , and / or embodiments , L is C ( O ) NH ( CH , NH In 
substituted heteroarylene ) is substituted with at least one 20 embodiments , L105 is ( CH , CH , 0 ) , ( CH2 ) – NH— . In 
substituent group , size - limited substituent group , or lower embodiments , L 105 is ( CH2 ) , - . In embodiments , L 105 is 
substituent group ; wherein if the substituted L105 is substi ( CH2 ) g - NH— . In embodiments , L is -NHC ( O ) 
tuted with a plurality of groups selected from substituent ( CH ) , NH In embodiments . L 105 is -NHCOO ) 2 
groups , size - limited substituent groups , and lower substitu ( CH2 ) , NH— . In embodiments , L105 is -NHC ( O ) 
ent groups ; each substituent group , size - limited substituent 25 ( CH2CH2O ) , ( CH2 ) , NH— . In embodiments , L 10 is 
group , and / or lower substituent group may optionally be NHC ( O ) - ( CH2 ) , - . In embodiments , L is NHC 
different . In embodiments , when L is substituted , it is ( 0 ) – ( CH2 ) -NH— . In embodiments , L is — C ( O ) NH 
substituted with at least one substituent group . In embodi ( CH2 ) , NH— . In embodiments , L ' is -C ( O ) NH 
ments , when L is substituted , it is substituted with at least ( CH , CH , 0 ) , ( CH2 ) -NH— . In embodiments , L105 is 
one size - limited substituent group . In embodiments , when 30 CONH ( CH ) , - . In embodiments , L 105 is C ( O ) 
L 105 is substituted , it is substituted with at least one lower NH ( CH ) , NH— . The symbol f is an integer from 0 to 
substituent group . In embodiments , when L 105 is substituted , 8. In embodiments , f is 3. In embodiments , f is 1. In 
it is substituted with 1 to 10 substituent groups . In embodi embodiments , f is 2. In embodi ts , f is 0. The symbol g 
ments , when L is substituted , it is substituted with 1 to 10 is an integer from 0 to 8. In embodiments , g is 3. In 
size - limited substituent groups . In embodiments , when L105 35 embodiments , g is 1. In embodiments , g is 2. In embodi 
is substituted , it is substituted with 1 to 10 lower substituent ments , g is 0 . 
groups . In embodiments , when L105 is substituted , it is R10S is independently oxo , halogen , CCl2 , 
substituted with 1 to 5 substituent groups . In embodiments , CF3 , C13 , CN , OH , -NH2 , COOH , CONH , 
when L105 is substituted , it is substituted with 1 to 5 -NO2 , SH , SO , H , SO , H , SONH2 , NHNHA , 
size - limited substituent groups . In embodiments , when L 105 -NHC ( O ) NHNH ,, NHCOO ) NH , 
is substituted , it is substituted with 1 to 5 lower substituent NHSO , H , NHC ( O ) H , -NHC ( O ) OH , -NHOH , 
groups . In embodiments , when L105 is substituted , it is OCF , OCBrz , OCI , OCHC1 , 
substituted with a substituent group . In embodiments , when OCHBr2 OCHI , OCHF , N3 , R1054 - substituted 
L is substituted , it is substituted with a size - limited or unsubstituted alkyl ( e.g. , C. - C20 , C1 - C20 , C. - Cg , C.-C. , 
substituent group . In embodiments , when L 105 is substituted , 45 or C , -C4 ) , R1054 - substituted or unsubstituted heteroalkyl 
it is substituted with a lower substituent group . ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 

In embodiments , L105 is a bond , —NH— , membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 
S— , -C ( O ) - , -C ( O ) O- , -OC ( O ) , -NHCO ) membered ) , R10S4 - substituted or unsubstituted cycloalkyl 

C ( O ) NH -NHCOONH ” , -NHCTNH ) NH ( e.g. , Cz - C2 , C3 - C6 , or C5 - C ) , R ? A - substituted or unsub 
C ( S ) - , R10S - substituted or unsubstituted alkylene ( e.g. , 50 stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 

C , -C20 , C10 - C20 , C , -C2 , C , -C . , or C , -C4 ) , R105 . 9 - substituted membered , or 5 to 6 membered ) , R1054 - substituted or 
or unsubstituted heteroalkylene ( e.g. , 2 to 20 membered , 8 to unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R1054 
20 membered , 2 to 10 membered , 2 to 8 membered , 2 to 6 substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 
membered , or 2 to 4 membered ) , R105 - substituted or unsub bered , 5 to 9 membered , or 5 to 6 membered ) . 
stituted cycloalkylene ( e.g. , Cz - C2 , C3 - Co , or C5 - C6 ) , R ! In embodiments , R10 is independently NH2 . In 
substituted or unsubstituted heterocycloalkylene ( e.g. , 3 to 8 embodiments , RiOS is independently OH . In embodi 
membered , 3 to 6 membered , or 5 to 6 membered ) , R105 ments , R105 is independently halogen . In embodiments , R105 
substituted or unsubstituted arylene ( e.g. , C. - C10 , C10 , or is independently - CN . In embodiments , R105 is indepen 
phenylene ) , or R105 - substituted or unsubstituted het dently oxo . In embodiments , R105 is independently CF3 . 
eroarylene ( e.g. , 5 to 10 membered , 5 to 9 membered , or 5 60 In embodiments , R105 is independently COOH . In 
to 6 membered ) . In embodiments , L 10s is a bond . In embodi embodiments , R10S is independently CONHg . In embodi 
ments , Llos is —NH— . In embodiments , L105 is ments , R105 is independently - F . In embodiments , R105 is 
-NR In embodiments , L 105 is S. In embodi independently - Cl . In embodiments , RiOS is independently 

ments , L is 0 In embodiments , L is -C ( O ) Br . In embodiments , R105 is independently - I. 
embodiments , L 105 is C ( 0 ) O— . In embodiments , L105 is 65 R 1054 is independently oxo , halogen , CC13 , CC1z , __CBrz , 
-OC ( O ) . In embodiments , L 105 is -NHC ( O ) In CF3 , C1z , CN , OH , -NH2 , COOH , CONH , 
embodiments , L is C ( O ) NH— . In embodiments , L 105 -NO2 , SH , —SO2H , SO4H , —SO2NH2 , —NHNH2 , 

105 

CBrz , 

40 ONH , 

OCC13 , 
105 

-NR 105 9 

105A 

105 105 55 

105 

105 105 · In 

105 
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CONH , -NHCUONNHNH , -NHC ( O ) NH , tuted or unsubstituted alkylene , substituted or unsubstituted 
NHSOH , NHC ( O ) H , -NHC ( O ) OH , NHOH , heteroalkylene , substituted or unsubstituted cycloalkylene , 
OCC13 , OCBrz , -OCHC12 , substituted or unsubstituted heterocycloalkylene , substituted 
OCHBr2 , OCHI2 , OCHF2 , -N3 , OCHF , N3 , R105B_substituted or unsubstituted arylene , or substituted or unsubstituted 

or unsubstituted alkyl ( e.g. , C , -C20 , C1 - C20 , C. - Cg , C.-C. , 5 heteroarylene . 
or CZ - C4 ) , RIOSB - substituted or unsubstituted heteroalkyl In embodiments , L is unsubstituted phenylene . 
( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 In embodiments , L101 are independently a 
membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 bond , —NH— , -C ( O ) , C ( O ) NH? , NHC 
membered ) , RIOSB - substituted or unsubstituted cycloalkyl ( 0 ) -NHCOONH C ( 0 ) 0— OC ( O ) - , substi 
( e.g. , Cz - C3 , Cz - C . , or C5 - C6 ) , R -substituted or unsub- 10 tuted or unsubstituted alkylene , substituted or unsubstituted 
stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 heteroalkylene , substituted or unsubstituted cycloalkylene , 
membered , or 5 to 6 membered ) , R1 105B - substituted or substituted or unsubstituted heterocycloalkylene , substituted 
unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R105B or unsubstituted arylene , or substituted or unsubstituted 
substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem heteroarylene ; L104 is unsubstituted phenylene ; and R102 and 
bered , 5 to 9 membered , or 5 to 6 membered ) . are independently hydrogen or unsubstituted alkyl . 

RIOSB is independently oxo , halogen , CC13 , CBrz , In embodiments , L ' is independently a substituted or 
CF3 , — ?13 , — CN , OH , -NH2 , COOH , CONH2 , unsubstituted C1 - C4 alkylene or substituted or unsubstituted 
NO2 , SH , SO2H , -SOAH , SO NH2 , -NHNH2 , 8 to 20 membered heteroalkylene . 
ONH2 , -NHCOONHNHA , -NHC ( O ) NH , In embodiments , L is independently a bond or substi 
NHSOZH , -NHC ( O ) H , –NHC ( O ) OH , -NHOH , 20 tuted or unsubstituted 2 to 10 membered heteroalkylene . 
-OCCI , OCBrz , OCI , OCHCI , In embodiments , L104 is independently an unsubstituted 
OCHBr2 , OCHI2 , OCHF2 , N3 , unsubstituted alkyl phenylene . 

( e.g. , C1 - C20 , C10 - C20 , C1 - C2 , C , -C6 , or C , -C4 ) , unsubsti In embodiments , L is independently bond or substi 
tuted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 mem tuted or unsubstituted 4 to 18 membered heteroalkylene . 
bered , 2 to 10 membered , 2 to 8 membered , 2 to 6 mem- 25 In embodiments , L101 is independently a substituted or 
bered , or 2 to 4 membered ) , unsubstituted cycloalkyl ( e.g. , unsubstituted C -C4 alkylene or substituted or unsubstituted 
Cz - C2 , C3 - C . , or C3 - C . ) , unsubstituted heterocycloalkyl 8 to 20 membered heteroalkylene ; L103 is independently a 
( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 bond or substituted or unsubstituted 2 to 10 membered 
membered ) , unsubstituted aryl ( e.g. , Co - Clo , Cio , or phe heteroalkylene ; L 104 is independently an unsubstituted phe 
nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 30 nylene ; L is independently bond or substituted or unsub 
to 9 membered , or 5 to 6 membered ) . stituted 4 to 18 membered heteroalkylene ; and R is 

In embodiments , L 101 , L , 1104 , and L ) are indepen unsubstituted C. - C4 alkyl ; and R 102a is hydrogen or unsub 
dently a bond , substituted or unsubstituted alkylene , substi stituted methyl . 
tuted or unsubstituted heteroalkylene , substituted or unsub In embodiments , L and L are indepen 
stituted cycloalkylene , substituted unsubstituted 35 dently a bond , C ( 0 ) , C ( O ) NH , 
heterocycloalkylene , substituted or unsubstituted arylene , or -NHC ( O ) , NHC ( O ) NH? , C ( O ) O- , OC ( O ) 
substituted or unsubstituted heteroarylene . substituted or unsubstituted alkylene , substituted or unsub 

In embodiments , L ' L 103 , L 104 , and L are indepen stituted heteroalkylene , substituted unsubstituted 
dently a bond , substituted or unsubstituted alkylene , substi cycloalkylene , substituted or unsubstituted heterocycloalky 
tuted or unsubstituted heteroalkylene , substituted or unsub- 40 lene , substituted or unsubstituted arylene , or substituted or 
stituted cycloalkylene , substituted unsubstituted unsubstituted heteroarylene ; and R 102 is unsubstituted C , -C4 
heterocycloalkylene , substituted or unsubstituted arylene , or alkyl . 
substituted or unsubstituted heteroarylene ; and R102 and In embodiments , L L 104 , and L 105 are indepen 
R are independently hydrogen or unsubstituted alkyl . dently a bond , -?? C ( O ) , C ( O ) NH , 

In embodiments , L is independently a substituted or 45 -NHC ( O ) , NHC ( O ) NH C ( O ) O- , OC ( O ) - , 
unsubstituted CZ - C4 alkylene or substituted or unsubstituted substituted or unsubstituted alkylene , substituted or unsub 
8 to 20 membered heteroalkylene . stituted heteroalkylene , substituted unsubstituted 

In embodiments , L 103 is independently a bond or substi cycloalkylene , substituted or unsubstituted heterocycloalky 
tuted or unsubstituted 2 to 10 membered heteroalkylene . lene , substituted or unsubstituted arylene , or substituted or 

In embodiments , L104 is independently a bond , substituted 50 unsubstituted heteroarylene . 
or unsubstituted 4 to 18 membered heteroalkylene , or sub In embodiments , R102 is unsubstituted CZ - C4 alkyl . 
stituted or unsubstituted phenylene . In embodiments , L101 is independently a substituted or 

In embodiments , L is independently bond or substi unsubstituted CZ - C4 alkylene or substituted or unsubstituted 
tuted or unsubstituted 4 to 18 membered heteroalkylene . 8 to 20 membered heteroalkylene ; L103 is independently a 

In embodiments , L ' is independently a substituted or 55 bond or substituted or unsubstituted 2 to 10 membered 
unsubstituted C , -C4 alkylene or substituted or unsubstituted heteroalkylene ; L104 is independently a bond , substituted or 
8 to 20 membered heteroalkylene ; L103 is independently a unsubstituted 4 to 18 membered heteroalkylene , or substi 
bond or substituted or unsubstituted 2 to 10 membered tuted or unsubstituted phenylene ; L 105 is independently 
heteroalkylene ; L 104 is independently a bond , substituted or bond or substituted or unsubstituted 4 to 18 membered 
unsubstituted 4 to 18 membered heteroalkylene , or substi- 60 heteroalkylene ; and R102 is unsubstituted C1 - C4 alkyl . In 
tuted or unsubstituted phenylene ; L ' is independently embodiments , L101 is independently a substituted or unsub 
bond or substituted or unsubstituted 4 to 18 membered stituted CZ - C4 alkylene or substituted or unsubstituted 8 to 
heteroalkylene ; and R102 is unsubstituted C , -C4 alkyl ; and 20 membered heteroalkylene . In embodiments , L 103 is inde 

is hydrogen or unsubstituted methyl . pendently a bond or substituted or unsubstituted 2 to 10 
In embodiments , L L 103 , and L 105 are independently a 65 membered heteroalkylene . In embodiments , L104 is is indepen 

bond , —NH— , O C ( O ) C ( O ) NH , NHC dently a bond , substituted or unsubstituted 4 to 18 membered 
( 0 ) , NHC ( O ) NH , C ( O ) O , OC ( 0 ) , OC ( O ) - , substi heteroalkylene , or substituted or unsubstituted phenylene . In 
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embodiments , L 105 is independently bond or substituted or ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to 10 
unsubstituted 4 to 18 membered heteroalkylene . membered , 2 to 8 membered , 2 to 6 membered , or 2 to 4 

In embodiments , L101 L 103 , and L 105 are independently a membered ) , R102C - substituted or unsubstituted cycloalkyl 
bond , —NH— , O C ( 0 ) C ( O ) NH , NHC ( e.g. , Cz - C2 , C3 - C6 , or C3 - C . ) , R C - substituted or unsub 
( O ) , NHC ( O ) NH , C ( O ) O- , OC ( O ) , substi- 5 stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 tuted or unsubstituted alkylene , substituted or unsubstituted membered , or 5 to 6 membered ) , R102C ' -substituted or heteroalkylene , substituted or unsubstituted cycloalkylene , unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R substituted or unsubstituted heterocycloalkylene , substituted 
or unsubstituted arylene , or substituted or unsubstituted substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem 
heteroarylene ; L is unsubstituted phenylene ; and R102 is bered , 5 to 9 membered , or 5 to 6 membered ) . 
unsubstituted C. - C4 alkyl . In embodiments , L101 , 103 , and R102C is independently oxo , halogen , CC13 , 
L ! are independently a bond , C ( O ) CF3 , CI , CN , OH , -NH2 COOH , CONH , 

C ( O ) NH -NHC ( O ) - , NHC ( O ) NH , C ( O ) SH , —SO3H , —SO4H , -SO2NH2 , -NHNH2 , 
0 OC ( O ) - , substituted or unsubstituted alkylene , ONH2 , -NHCONHNH ,, -NHC ( O ) NH , 
substituted or unsubstituted heteroalkylene , substituted or NHSO , H , -NHCOOH , -NHCONOH , -NHOH , 
unsubstituted cycloalkylene , substituted or unsubstituted 15 OCC1z , OCF , OCBrz , OCIZ , OCHC12 , 
heterocycloalkylene , substituted or unsubstituted arylene , or OCHBr - OCHI ,, OCHF N3 , unsubstituted alkyl 
substituted or unsubstituted heteroarylene . In embodiments , ( e.g. , C. - C20 , C10 - C20 , C7 - C3 , C2 - C . , or CZ - C4 ) , unsubsti 
L is unsubstituted phenylene . tuted heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 mem 

In embodiments , R102 is independently hydrogen , halo bered , 2 to 10 membered , 2 to 8 membered , 2 to 6 mem 
gen , - CClz , CBrz , CF3 , C13 , CN , OH , NH ,, zo bered , or 2 to 4 membered ) , unsubstituted cycloalkyl ( e.g. , 
COOH , CONH , NO , SH , SO , H , SO H , C3 - C8 , Cz - Co , or C3 - C . ) , unsubstituted heterocycloalkyl 
SO NH -NHNH , ONH2 , -NHC ( O ) NHNH ,, ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 
NHC ( O ) NH , NHSO , H , NHC ( O ) H , —NHC ( O ) OH , membered ) , unsubstituted aryl ( e.g. , C6 - C10 , C10 , or phe 
-NHOH , OCCl2 , OCBr , OCIZ , nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
OCHC12 , OCHBr2 , OCHI2 , OCHF2 , N3 , R 102B to 9 membered , or 5 to 6 membered ) . 

substituted or unsubstituted alkyl ( e.g. , C - C20 , C10 - C20 , In embodiments , R1024 is independently hydrogen , halo 
C1 - C2 , C , -C . , or C , -C4 ) , R B - substituted or unsubstituted gen , — CC13 , CBrz , CF3 , CIZ , -CN , OH , -NH2 , 
heteroalkyl ( e.g. , 2 to 20 membered , 8 to 20 membered , 2 to COOH , CONH , -NO , SH , SO H , SO4H , 
10 membered , 2 to 8 membered , 2 to 6 membered , or 2 to SO NH , -NHNH , ONH , NHCOONHNH , 
4 membered ) , R102B - substituted or unsubstituted cycloalkyl -NHC ( O ) NH , NHSO , H , -NHC ( O ) H , NHC ( O ) OH , 
( e.g. , Cz - C8 , C3 - Co , or C5 - C6 ) , R102B 3 - substituted or unsub- 30 —NHOH , OCC13 , OCBrz , OCIZ , 
stituted heterocycloalkyl ( e.g. , 3 to 8 membered , 3 to 6 OCHCl2 , -OCHBr2 , - OCHI2 , OCHF2 , 4N3 , unsub membered , or 5 to 6 membered ) , R 102B - substituted or stituted alkyl ( e.g. , C. - C20 , C1 - C20 , C - Cg , C.-C. , or unsubstituted aryl ( e.g. , C. - C10 , C10 , or phenyl ) , or R102B CZ - C4 ) , unsubstituted heteroalkyl ( e.g. , 2 to 20 membered , 8 substituted or unsubstituted heteroaryl ( e.g. , 5 to 10 mem to 20 membered , 2 to 10 membered , 2 to 8 membered , 2 to bered , 5 to 9 membered , or 5 to 6 membered ) . 

In embodiments , R102 is independently unsubstituted 35 6 membered , or 2 to 4 membered ) , unsubstituted cycloalkyl 
alkyl ( e.g. , C , -C20 , C10 - C20 , C , -Cg , C.-C. , or C1 - C4 ) . In ( e.g. , Cz - Cg , C3 - C . , or C.-C. ) , unsubstituted heterocy 

cloalkyl ( e.g. , 3 to 8 membered , 3 to 6 membered , or 5 to 6 embodiments , R102 is independently unsubstituted C - C6 membered ) , unsubstituted aryl ( e.g. , C. - Clo , Clo , or phe alkyl . In embodiments , R102 is independently unsubstituted 
CZ - C4 alkyl . In embodiments , R102 is independently unsub nyl ) , or unsubstituted heteroaryl ( e.g. , 5 to 10 membered , 5 
stituted methyl . In embodiments , R102 is independently 40 to 9 membered , or 5 to 6 membered ) . In embodiments , R102a 
unsubstituted ethyl . In embodiments , R102 is independently is independently hydrogen or unsubstituted alkyl ( e.g. , 
unsubstituted propyl ( e.g. , n - propyl or isopropyl ) . In C1 - C20 , C10 - C20 , C1 - C8 , C1 - C6 , or C1 - C4 ) . 
embodiments , R10 In embodiments , R102a is independently unsubstituted is independently unsubstituted butyl alkyl ( e.g. , C - C20 , C10 - C20 , C1 - C3 , C1 - Co , or C1 - C4 ) . In ( e.g. , n - butyl , s - butyl , t - butyl , or isobutyl ) . In embodiments , 45 embodiments , RT02a is independently unsubstituted C.-C. R is independently unsubstituted tert - butyl . In embodi alkyl . In embodiments , R1 is independently unsubstituted ments , R102 is independently hydrogen . C - C4 alkyl . In embodiments , R102a is independently unsub R102B is independently oxo , halogen , -CC13 , stituted methyl . In embodiments , R102a is independently 
CF , C13 , CN , OH , -NH2 , –COOH , - CONH2 , unsubstituted tert - butyl . In embodiments , R1024 is indepen 
NO2 , SH , SO3H , -SO H , -SO2NH2 , -NHNH2 , dently hydrogen . 
ONH , -NHCOONHNH , -NHC ( O ) NH ,, In embodiments , R102 and R are independently hydro 
-NHSO H , -NHC ( O ) H , -NHCOOH , _NHOH , gen or unsubstituted alkyl . In embodiments , R is unsub 
OCC1z , OCBrz , OCI3 , OCHC12 , stituted C - C4 alkyl . In embodiments , R1024 is hydrogen or 
OCHBr2 , OCHI2 , OCHI , OCHF . -N3 , R102C - substituted unsubstituted methyl . 

or unsubstituted alkyl ( e.g. , C , -C20 , C10 - C20 , C.-C. , C.-C. , In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1024 ) - ( L 103 ) 
C - substituted or unsubstituted heteroalkyl ( L 104 ) ( L 105 ) - is 
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In embodiments , ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
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( L105 ) - is 

CH3 

In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

35 

??? H 40 

45 

In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

S 

CH3 impun 
65 

In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L103 ) - ( L 104 ) 
( L105 ) - is 



US 10,822,653 B1 
167 168 

where NI 

In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L103 ) - ( L 104 ) 
( L105 ) - is 

H 

N 

25 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

pentign mihan 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

mentigung 
In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1021 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

H 
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In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

CH3 mhm 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) . 
( L105 ) - is 

15 

20 Intry 
25 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

40 
In embodiments , - ( L101 ) -OC ( SSR102 ) 2 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

prenagly 
preniging 

cony 
In embodiments , 

( L 104 ) - ( L 105 ) - is 
- ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L103 ) 

R102 

repen 
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In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

R 102 

CH3 min ZI IZ 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

untur . 

In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R102a ) - ( L 103 ) - ( L 104 ) . 
( L105 ) - is 

mendor 
renay 

40 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L104 ) 
( L105 ) - is 

R102 

S ant CH 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1021 ) - ( L 103 * ) - ( L 104 ) 
( L105 ) - is 

55 

R102 

60 buy 
65 
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In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

174 

R102 

S 

0 
CH3 

Z 

In embodiments , - ( L 101 ) -OC ( SSR 102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

R102 ruaghy 
In - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) embodiments , 

( L 104 ) - ( L 105 ) - is 

WH Z 

IZ 

50 

In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R102a ) - ( 1 103 ) - ( L 104 ) 
( L105 ) - is 

erluan nhum 
65 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1021 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 
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( L105 ) - is 

S 

( ?ICA , mahn 

101 102 102a 103 - ( L101 ) -OC ( SSR102 ) ( R1020 ) - ( L103 ) - ( L104 ) ? , In embodiments 50 ) ( L105 ) - is 

55 

S ????? 60 
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ICHZ 

In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

S 

N 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

merging 
In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L103 ) - ( L 104 ) 
( L105 ) - is 

UCH ZI 
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In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 
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mentoruny 
In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

prenntry 
25 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) . 
( L 105 ) - is 

and 11 CH2 mhm 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

40 

oras 45 

50 

In embodiments , - ( L101 ) -OC ( SSR102 ( R102a ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

S 

CH ; Johny 
65 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 
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In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1024 ) - ( 103 ) 
( L 104 ) - ( L 105 ) - is 

IL maging 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

prenad mere 

40 
In embodiments , - ( L 101 ) -OC ( SSR102 ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

mentoruny 
In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1021 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

preunty inn 
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In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

R 102 

and N mahu 
In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 15 

R102 

20 ny impu 
25 

30 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1020 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

R 102 

CH3 hone 
In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

R 102 oby 
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( L104 ) - ( L 105 ) - is 

- ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) 
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In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( 1 103 ) - ( L 104 ) - 15 
( L105 ) - is 

??3 
ZE 

In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

S 

H m ZE nh . 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) - 50 
( L 105 ) - is 

semary 
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In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 
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In embodiments , - ( L101 ) -OC ( SSR 102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

15 

20 ??????? H 

nhun 
25 

30 

In embodiments , - ( L101 ) -OC ( SSR102 ) 2 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

prenaging 
In embodiments , - ( L 101 ) -OC ( SSR102 ) ( R1024 ) - ( 1 103 ) - ( 1 104 ) - 50 ( L105 ) - is 

prenagly 
65 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R102a ) - ( L 103 ) 
( L104 ) - ( L 105 ) - is 
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In embodiments , - ( L 101 ) -OC ( SSR102 ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

poludos 
In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

mentoruny 
40 

In embodiments , - ( L101 ) -OC ( SSR102 ) 2 ) ( R1024 ) - ( 1 103 ) - ( L 104 ) 
( L105 ) - is 

senary N 

In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is , 

CH3 

N N 
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In embodiments , - ( L101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

5 arány 10 

In embodiments , - ( 1 101 ) -OC ( SSR102 ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

In embodiments , - ( L 101 ) -OC ( SSR 102 ) ( R102a ) - ( L 103 ) - ( L 104 ) 
( L 105 ) - is 

magn 
preiniging 

In embodiments , - ( L 101 ) -OC ( SCN ) ( R1024 ) - ( L 103 ) - ( L 104 ) 
( L105 ) - is 

.CN 

H H 
N gliny 

astutipiny 
CN 
H H IZ ma impon N 


















































































































































































































































































































































